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He’s running on the new M2. 


He has found that a B.D. dose of the 


new Humulin M2 closely matches his 
daily insulin requirements 

The 20/80 mixture of Humulin S 
(soluble) and Humulin (isophane) 
provides both a rapid action and 
prolonged effect that fit his needs. 

In another patient with a lower 
soluble insulin requirement, Humulin M1, 
containing 10% soluble and 90% 
isophane, might be more suitable. 


All this with a consistency and 


convenienc that cannot usually be 
achieved with free mixing. 

Like all Humulin products, M1 and 
M2 share the unique benefits of human 


insulin produced by genetic engineering; 


low immunogenicity,” unlimited future 
supply and ata cost comparable with 
vork or enzymatically modified insulins. 
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| ti Coated. A lilac- 
Jouët enteric coated tablet n a wi. ‘eC } ans e of 
paouren e 200mg sodium 


-Valproate. 2. Epilim 500 
` Enteric Coated. A lilac- 
* coloured enteric coated epi epsios. 
‘tablet containing 500mg 
ith WAlproate 3 Epitt Wome crushableé tablets. A white 
wed tablet containing 100mg sodium valproate. 4. Epilim Syrup 

"Ayed, eherfy-flavoured syrup containing 200mg sodium valproate 
pér 5mt.5 Epilim Liquid. A red cherry-flavoured 
sugar-free liquid containing 200mg sodium 
valproate per 5ml. Indications In the 
treatment of generalised, partial or 
other epilepsies. In women of child- 
bearing age Epilim should be used only 
in severe Cases or in those resistant to 
gther treatment. Dosage and 
‘Administration To be taken with or after 
food. Epilim may be given twice daily 
Enteric coated tablets should be 
swallowed whole Monotherapy Adults 
Start at 600mg/daily increasing by 200mg 
at 3 day intervals until control is achieved 
(Maximum dose 2.500mg per day) 
Children over 20kg: Initially 400mq/day 
with spaced increases until control is 
achieved. (Usually within the range 
20-30mg/kg body weight per day) 
Childr€n under 20kg: 20mg/kg of body 
weight per day: in severe cases may be 
increased up to 40mg/kg day. Increases 
above this only if plasma valproic acid 
levels, clinical chemistry and haematological 
parameters can be monitored. Combined 
Therapy It may be necessary to raise the dose 
when used with anticonvulsants which induce 
liver enzyme activity. Dosage of barbiturates 
should be reduced if sedation is observed 
Optimum dosage is mainly determined by 
seizure control and routine measurement of 
plasma levels is unnecessary. Contra- 
indications, Warnings; Contra-indication 
Active liver disease Side effects: Liver 
dysfunction including hepatic failure resulting 
in fatalities has occurred in patients whose 
treatment included valproic acid or sodium 
valproate. The incidents mainly occurred during 
the first 6 months of therapy Clinical symptoms are 
more helpful than laboratory investigations 

in the early stages of hepatic failure. The 
onset of an acute illness, especially 
within the first 6 months, which may 
include symptoms of vomiting 
lethargy or weakness, drowsiness 
anorexia, jaundice or loss of seizure 
control is an indication for immediate 
withdrawal of the drug Evidence to 
date does not establish which 
investigation could predict this possible 
adverse effect: measurement of liver 
function should be performed in the 
first 6 months of therapy in those who 
seem most at risk. Hyperammonaemia 
without hepatic damage can occur it is 
usually transient. but may occasionally 
present clinically. If so Epilim should be 
discontinued. Valproic acid inhibits platelet 
aggregation. Thrombocytopenia has been 
reported. Spontaneous bruising or bleeding 
Is an indication for withdrawal of medication 
Pancreatitis, tremor, weight gain, transient 
hair loss. increased alertness. aggressiveness 
hyperactivity, amenorrhoea, stupor and oedema 
have been reported. Drug Interactions Epilim 
may potentiate monoamine oxidase inhibitors and 
other anti-depressants. Loss of efficacy of oral 
contraceptive agents does not appear to be a 
problem Women of Childbearing Age Valproic 
acid and sodium valproate, like certain other anti 
convulsants. have been shown to be teratogenic in 
animals. In women of childbearing age the benefits 
of these compounds should be weighed against the 
possible hazard suggested by these findings and their 
pregnancies should be carefully monitored Product Licence 
Numbers Epilim 200 Enteric Coated 0623/0006. Epilim 50 
Enteric Coated 0623/0005. Epilim 100mg crushable tablets 
0623/0015. Epilim Syrup 0623/0004. Epilim Liquid 0623/0016 
NHS Cost Epilim 200 Enteric Coated 100 tablets. £6 59 
Epilim 500 Enteric Coated 100 tablets, £16 45, Epilim 100mg 
crushable tablets 100 tablets. £3.99. Epilim Syrup 200ml, £4.03 

Epilim Liquid 200ml, £4 03. Further information ts available from 
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Annotations 


Hypermobility of joints 


Individuals who have very loose joints have 
attracted medical curiosity since the time of Hippo- 
crates, and those ‘India rubber people’ who also 
have stretchy skin now earn the appellation of the 
Ehlers-Danlos syndrome. It ıs only in the last three 
decades that more subtle patterns of hypermobility 
have been associated with common disorders of 
paediatric importance. Carter and Wilkinson de- 
vised clinical procedures to show that children who 
have congenital hip dysplasia and their first degree 
relatives tend towards generalised hypermobility.’ 
Subsequent studies have shown other musculo- 
skeletal associations of articular hypermobility and 
have drawn attention to the relatively common 
benign hypermobility syndrome.” 

Diarthrodial joints are constrained from excessive 
motion by their surrounding soft tissues, primarily 
the jomt capsule, as well as ligaments, tendons, 
adjacent muscles that move the jomts, overlying 
subcutaneous tissues, and skin. At the biochemical 
level, the most important constituent of these tissues 
is type I collagen, a rope like macromolecule that is 
the most ubiquitous of body structural proteins. 
Collagen stiffens with aging as a result of increased 
diameter of assembled bundles of fibrils, as well as 
increase in the number of intermolecular crosslinks. 
Stiffness of collagen in ligaments, as assessed 
indirectly by measurement of joint mobility, in- 
creases throughout childhood and early adult life.? 4 
Clinical consequences of hypermobility are seen 
when the tensile resistance of articular constraining 
tissues differs from the normal for that age and also 
when inappropriate mechanical strain is imposed on 
those tissues by muscular activity. For example, 
intrauterine hypermobility predisposes to congenital 
hip dysplasia! 5 and adolescent overindulgence in 
athleticism may precipitate the hypermobility 
syndrome.” É 


Assessment of hypermobility 


Routine chnical assessment of hypermobility does 
not require special equipment. Mechanical devices 
reported for research purposes? 7 8 have not sup- 
planted the simple Carter-Wilkinson type of clinical 
manoeuvres.! In modified form,‘ the procedures are 
(1) passive apposition of the thumbs to the flexor 
aspect of the forearm, (2) passive dorsiflexion of the 


fifth fingers beyond 90°, (3) hyperextension of the 
elbows beyond 10°, (4) hyperextension of the knees 
beyond 10°, and (5) ability to place the palms of 
both hands flat on the floor with the knees held in 
extension. By this method a score can be assigned, 
with a maximum of nine, onè point for each of the 
paired limb procedures and one point for spinal 
hypermobility; a mobility score ‘of four or greater 
may be considered hypermobile. The spinal flexion 
test ıs the least useful in that performance 1s 
influenced by age, limb length, and even the 
repetitive hamstring stretching of ballet training.? 
Of course, hypermobility may be demonstrable in 
other joints such as the wrists or finger joints, and 
the latter may be particularly impressive in ‘collage- 
nopathies’ such as Ehlers-Danlos syndrome. The 
frequency of abnormal mobility varies according to 
joint, with the knees and elbows remaining hyper- 
mobile later in life than the wrists or ankles The 
expectation that symptoms occur only in children 
who are generally hypermobile may lead to under- 
recognition of localised hypermobility associated 
symptoms.° 

Hypermobility of joints ıs a common clinical 
finding and 1s not symptomatic in the majority of 
children. In general, girls have greater mobility of 
joints than boys of the same age, ranges are usually 
greater in the non-dominant limb, and Asians are 
more mobile than whites Carter and Wilkinson 
reported hypermobility in 7% of 285 healthy chil- 
dren aged 6 to 11 years.! A more recent American 
study found generalised hypermobility in 12% of 
normal schoolchildren and 65% of 32 children with 
‘juvenile episodic arthralgia’ .!° 


Hypermobility syndrome 


Kirk, Ansell, and Bywaters drew attention to a 
syndrome of recurring arthralgia, joint swelling, and 
muscle cramps in hypermobile persons, 75% of their 
patients being aged 16 years or younger ° Patients 
with features of Ehlers-Danlos syndrome or Mar- 
fan’s syndrome were excluded. This type of benign 
hypermobility probably represents the upper end of 
the normal range of jomt mobility The hypermobil- 
ity syndrome is a more common cause of musculo- 


‘skeletal symptoms in teenagers, especially girls, 


than any of the varieties of inflammatory, juvenile 


r 


wy P 
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arthritis. The typical patient has recurrent pain and ` 


sometimes intermittent swelling in one or other 
knee. Polyarticular symptomatology is unusual and 
the differential diagnosis is most often between 
hypermobility and inflammatory joint disease. 
Although joint effusion occurs, presumably from 
mild traumatic synovitis, signs of active inflamma- 
tion will, be absent. Other common complaints 
include bruising “and muscle cramps after physical 
activity. Often there is a history of a growth spurt 
preceding the onset of symptoms, and diagnostic 
clues in the family history may include congenital 
hip dislocation, scoliosis, and past occurrence of 
similar symptoms or ‘growing pains’ m a parent. 


Associated disorders 


As articular hypermobility 1s so common it may 
coexist with inflammatory joint disease. For this 
reason the hypermobility syndrome ıs a diagnosis of 
exclusion and simple laboratory tests for inflamma- 
tory rheumatic disease may be necessary to reassure 
both the doctor and the family. 

Hypermobility accompanies a multitude of 
monogenic syndromes, such as osteogenesis imper- 
fecta and other heritable disorders of connective 
tissue, and multifactorial syndromes, such as con- 
genital hip dysplasia.’ Most of these are readily 
recognisable by their concomitant features, and 
hypermobility will usually be an incidental or 
contributory physical finding rather than the prim- 
ary mode of presentation. Occasionally, a hyper- 
mobile tall adolescent with recurring pain or swelling 
of a knee will also have the long limbs, arachno- 
dactyly, and anterior chest deformity of Marfan’s 
syndrome; this warrants spectal attention because of 
the late life threatening risk of aortic dilatation. 


Management 


Bracing of very lax and unstable joints may be 
necessary in patients who have gross hypermobility, 
usually associated with one of the collagenopathies 
such as Ehlers-Danlos syndrome type I. The same 
approach may help to preserve function when 
instability is due to the hypotonia of muscular or 
neuromuscular disease rather than ligamentous lax- 
ity. 
In the benign hypermobility syndrome explana- 
tion of the basıs of symptoms has partıcular ther- 
apeutic value. Recognition and demonstration of 
articular hypermobility in a child with previously 
mysterious aches and pains is often a source of 
satisfaction to both the patient and doctor, especi- 
ally when there has been delay in diagnosis.° There 
may be anxiety that the child has potentially 
disabling arthritis, and this worry may have been 


fuelled by overinvestigation or overuse of drugs.® 
The fundamental problem is riiot inflammation, 
and most ‘of these patients-‘do not need anti- 
inflammatory medication. Symptoms generally re- 
solve late ın adolescence when pertarticular tissues 
develop mature tensile resistance The strength of 
joint ligaments cannot be augmented by drugs, and 
the best that can be done ıs to strengthen the 
surrounding musculature. Usually this will mean 
having a phystotherapist instruct the child in quad- 
Ticeps exercises, and regular swimming m the 
neighbourhood pool is a good form of physical 
treatment. Physical activity should not be restricted 
unless the child is clearly overindulging ın gymnas- 
tics, competitive sports, or ballet. The children 
should be reassessed during adolescence because of 
the increased risk of scoliosis. 

Later i in life there ıs an increased liability to minor 
injuries,’ hernias, varicose veins, pes planus, uterine 
prolapse, and other consequences of tissue laxity.” 
Fifty or 60 years later some who were hypermobile 
in childhood may be more susceptible to certain 
patterns of osteoarthntis,? but the evidence is no 
more than preliminary” ‘and this should not alter 
the optimism of prognosis. 
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The physically handicapped school leaver 


“At root, it seems to me that the question of why we 
should be concerned with the plight of the handi- 
capped is attitudinal. We should care because the 
handicapped are part of our humanity Despite our 
good intentions and the passage of legislation, our 
efforts to help do not seem to work out as intended 
in increasingly sophisticated, complicated and tech- 
nological societies when the child (whose emotional 
appeal for fund-raising 1s very great) emerges into 
the adult world. The Tejection of the handicapped 
adult may be because ‘in some way they reveal to us 
who we are. We don’t want to look at their 
weaknesses’ . . 


Paediatricians will be familiar with the expressed 
sentiments on fundraising. They will, sadly, also 
have become used to the fact that many of those 
they have cared for, throughout childhood, and 
through a good proportion of the paediatrician’s 
working life, have no job, no hopes, and a marginal 
existence; only a few of the less severely disabled 
will have developed a satisfactory adult lifestyle. 
The extent of their needs has been documented 
many tumes yet the report and its recommendations 
detailing this seems not to be widely available ? 
As long ago as 1981 the Warnock report com- 
mented that the transition to adulthood was particu- 
larly difficult for the handicapped teenager: 


“The transition from school to adult life can be 


difficult for many young people. For those with 
special needs it ıs Itkely to be a period of particular 
stress”.? 

At the same time Castree and Walker looked at a 
group of young adults with spina bifida and com- 
pared them with a similar group of cerebral palsied 
adolescents ın Newcastle.” They found that both 
groups had achieved a remarkable degree of inde- 
pendence in self care but the more severely hand- 
icapped of them had no work. Parents commented 
particularly on the poor contact with social services 
after leaving school and the difficulty they had in 
finding and mobilising help in a whole vanety of 
areas. They also felt that the educational potential 
of their children was not realised. 

This survey 1s referred to in a new supplement of 
the Developmental Medicine and Child Neurology 
series, “The health and social needs of physically 
handicapped young adults: are they being met by 
the statutory services?! The booklet makes easy, 
graphic, and sorry reading, which is worth 
summarising 


Contact with the ‘health services 


“We have been told that ıt is hard for young 
adults to find speech therapists or other specialists to 
help them with feeding problems”. Hirst showed 
that 70-92% had lost touch with therapists, dentists, 
and doctors who had seen them at school.” 


Poor mobility 


Many young people lose their hard won ability to 
walk and develop contractures when they leave 
school and no longer have regular physiotherapy. It 
is difficult to know whether they are then helped by 
orthopaedic referral. 


Housing adaptations, provision, and repair of aids 
and equipment 


Several reports document what many will know 
from experience: that there 1s often a considerable 
delay before a family is well housed and before 
adaptations are made. These areas are usually 
outside the remit of doctors, but the provi- 
sion of aids or appliances and the development of a 
joint aids store may not be. Robson, reviewing the 
work of the Newcastle young adult clinic held in 
their aids centre, found many unsatisfactory or worn 
out appliances and was able to offer much help with 
this and with wheelchairs. (Robson BJ. Report on 
the Newcastle young adult clinic (YAC) for the 
disabled 1982. Unpublished report.) 


Incontinence 


Again there is little documented evidence relating 
specifically to young adults, although physically 
handicapped children have been shown to be in 
need of an adequate continence service” in which 
the investigation of incontinence is undertaken and 
1s related to other disabilities. 


Dental health 


Little is known about the dental health of physically 
handicapped adults. Some districts do establish 
clinics, but these often rely heavily on one interested 
specialist or are not continued when he moves or 
retires. 


4.- Chambérlan 
Sexual and genetic counselling 


Physically handicapped young people are less 
mobile than their peers; their knowledge of these 
matters is often rudimentary or faulty, they have 
little chance to ‘pick up’ information—whatever its 
quality, counselling 1s often poor or non-existent, 
and often the ‘young people worry about the 
inheritance of their disabiltty. 


Maladjustment and psychiatric problems 


These also occur at an increased rate sufficient to 
indicate that there is a need for access to psychiatric 
counselling for the young person and the family. 
Education 

Many children have lost much time and educational 
opportunity. One of the earher documentations of 
this was that of Tuckey et al, ‘Handicapped school- 
leavers, their further education, trainmg, and 
employment’.’ Further education has become more 
widely available since then as employment has 
contracted. Nevertheless, facilities are highly 
variable and the would be student will be limited by 
geography more than anything else. Recent findings 
are detailed in ‘Beyond the school gate’. Many 
authorities still do not recognise that they have a 
duty to provide for all young people who want 
continued further education between the ages of 
16-19. It is worth recording that much helpful 
advice is available within the covers of ‘After 
16—what next?’ published by the National Bureau 
for Handicapped Students.’ The related publication 
‘After 16: the education of young people with 
special needs’ urges action.” 


Income 


The Spastics Society report says unequivocably, 
‘Two main factors contribute to the financial 
hardship of families caring for a handicapped 
dependant—increased family expenditure and re- 
duced family income. Hyman’! has estimated that 
disability in one member of the household could cost 
as much as 20-25% of the household income.’ It is 
noteworthy that the Fowler proposals intend that 
where a household has more than one handicapped 
member benefits shall only be paid to one. Many 
believe that disabled households face great hardship 
in the future. 


Employment 


` The disabled are less likely to be in employment and 


even less likely to be in well paid, skilled work than 
their able bodied peers. 

If open employment is difficult, sheltered employ- 
ment, offering the benefits of a productive day with 
supervision, 1s a virtually non-existent option 


Social life 


Like disabled people of all ages, young adults 
usually find their contacts reduced In addition, 
these young people may never have acquired the 
social skills of those disabled later ın life. 


Why the problem? 


In a word, then, the current situation 1s a shambles. 
At a time when the child is experiencing the 
oscillations and uncertainties of trying to emerge as 
an adult he is subject to constant threats to his 
supposedly independent status in that role. Those 
who have supported him through childhood have no 
statutory obligation to do so, indeed statutory 
demands on their tume are heavy; parents are aging 
and finding much cause for anxiety. Health and 
social services fail him. 

The Spastics Society contends this ıs for three 

reasons: 

(a) Poorly organised services and few trained 
personnel. 

(b) Poor coordination and communication be- 
tween health and social services with httle 
knowledge of the needs of the handicapped— 
the data base is usually absent. 

(c) A poverty of information available to the 
handicapped person. 


Possible solutions 


One cannot quarrel with these findings: the evi- 
dence 1s too strong. Does one agree with the recipe 
for change, assuming that no concerned person 
would defend the status quo? 
~ A district handicapped adult team is proposed, 
available to offer advice on all the matters detailed 
above, together with a young disabled adult clinic, 
in service training for involved professionals, and a 
registry. It is further proposed that local surveys of 
the numbers and needs of disabled populations 
should be undertaken. Finally, the team should 
include a physician with expertise in the manage- 
ment of handicap, a ‘broader-based specialist in 
adolescent-adult handicap’—that is, a separate spe- 
cialist from the consultant in neurological rehabilita- 
tion or medicinal disability. 

How realistic is this? An ‘at risk’ register would be 
a useful data base, although how we should use it is 


not clear. The Southampton group .have shown a 
great deal of stress in such families and suggested 
that rapid mtervention (more support services at 
home with intermittent relief) would help if ıt were 
provided at crisis times.‘ Who would man such a 
computer register? What would be the chains of 


communication or command that would allow a. 


flexible response from the several statutory bodies 
to be called up? 

The young adult clinic has been shown to work. It 
is not advocated ın so many words in an important 
new report “Physical disability in 1986 and beyond’ 
in which a section is devoted to the young adult.” 
But it 1s acknowledged that there should be an 
assessment centre and referral to an appropnate 
consultant should be made. This 1s the nub of the 
matter, perhaps. 


As far as I know, the excellent umbrella of .- 


paediatric services found in most parts of the land 
did not arise spontaneously nor yet from isolated 
ventures by a variety of professionals. It arose from 
the work of concerned paediatricians who regarded 
it as their brief to establish what were considered 
necessary features at various times. 

The Royal College of Physicians 1s rightly exer- 
cised by the fact that such services for disabled 
adults are lacking. They are a ‘deprived population’ 
able to call on few specific facilities and a paucity of 
consultants with specific expertise ın the manage- 
ment of their disability problems (there are perhaps 
50 of us ın the United Kingdom). The plight of 
teenagers is but one face of this problem. 

The college acknowledges that the UK is engaged 
on an ımportant but unplanned experiment ‘to set 
up an effective care service for the physically 
disabled without a substantial specialty of rehabili- 
tation’. It goes on to recommend the equivalent of 
10 sessions devoted to this per district, split between 
two to three consultants, and at regional umt level 
two full time consultant posts The report acknowl- 
edges that the health service needs to provide 
information, registers, key workers, commuttees, 
handicap teams as well as continence advisers, 
wheelchair clinics, and disabled living centres. Is it 
reasonable to expect these to anse separately and 
yet cohesively without the appointment of a consul- 
tant majoring in this commitment? It seems quite 
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unrealistic for the Spastics Society to look for a 
subspecialist for adolescents when the correspond- 
ing adult specialist is still missing. 

There may be the opportunity to create a ‘few 
more consultant posts shortly. Perhaps’ paediatn- 
cians would feel able to persuade their adult (!) 
colleagues. that one such ‘appointment to a district 
and certainly to a teaching hospital could be 
catalytic in profoundly changing the current ‘dismal 
situation of their teenage patients 
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Inherited’ disorders of Straight chain fatty acid 


oxidation 


The first inherited disorder of organic acid metab- 


olism was described in 1966, but it is only with the 
improvement ın laboratory facilities ih recent years 
that the true incidence of these disorders 1s begin- 
ning to be appreciated. Defects in the mitochondrial 
oxidation of straight chain fatty acids seem to be 
particularly common (as inborn errors of metab- 
olism go) even though the first example, medium 
chain acyl-CoA dehydrogenase deficiency, was not 
properly characterised until 1982. That such a major 
group of disorders should appear on the scene so 
late testifies to difficulties ın recognition and investi- 
gation that still remam major problems. 


Biochemical background 


The presently known inherted disorders of 
mitochondrial oxidation of straight chain fatty acids 
all affect the acyl-CoA dehydrogenase step Three 
different mitochondrial enzymes (abbreviated to 
LCAD, MCAD, and SCAD, respectively) catalyse 
the dehydrogenation of long chain, medium chain, 
and short chain acyl-CoAs. Deficiencies of each of 
these enzymes individually have now been recog- 
nised, thotigh SCAD deficiency is rare, climecally 
distinct from the other types, and excluded from the 
following discussion In addition, disorders of the 
mitochondrial electron transfer chain give rise to a 
state of multiple dehydrogenation deficiency. A 
mild form, often known as ethylmalonic-adipic 
aciduria (EMA), can resemble MCAD deficiency 
clinically and in the pattern of urinary metabolites. 
Some patients seem to have disorders of fatty acid 
oxidation that do not correspond to any of those so 
far defined, and we may expect deficiencies of other 
enzymes in the mitochondnal B oxidation pathway 
to be characterised within the next few years. 


Clinical presentations 


In all these disorders the inability to oxidise fats 
efficiently produces a tendency to fasting hypo- 
glycaemia with inappropnately low ketonaemia 
accompanied, in severe attacks, by various secondary 
metabolic disturbances. The age of presentation is 
variable. LCAD deficiency is generally the earliest 
with three of the four patients so far fully described 
presenting soon after birth with hypoglycaemia, 
recurrent vomiting, lrver dysfunction, cardiomegaly, 


and a tendency to cardiac arrest.! MCAD deficiency 
is more common and generally less severe. It usually 
presents after 6 months of age, maybe even in the 
teens, often with a Reye like syndrome after a viral 
illness. Some children with MCAD deficiency may 
have repeated attacks of hypoglycaemia under 
minimal stress but others are completely asymp- 
tomatic in the absence of severe precipitating 
factors, even though a sib has died of the disease. 
EMA, too, may present with an acute Reye like 
attack, but our limited experience suggests that this 
disorder tends also to produce chronic problems 
with failure to thrive.” 


Diagnosis 


The first step ıs to collect urine samples during an 
acute attack. Timing 1s vital as the urine may appear 
completely normal between crises. The samples 
should be sent to an expenenced laboratory for 
examination of urinary acids by gas chromato- 
graphy, preferably combined with mass spectro- 
metry. The free monocarboxylic acids are not 
excreted in any quantity but a rich vanety of 
secondary products,’ particularly the even chain 
dicarboxylic acids, should be present duning crisis in 
all these conditions. A rather similar dicarboxylic 
aciduria results from the administration of feeds 
containing medium chain tnglycerides—for 
example, Pregestimil, Nenatal‘—and it is always 
helpful (as well as being a matter of courtesy) to 
supply the investigating laboratory with brief clinical 
details and a full account of medication and feeds 
immediately before the collection of the specimen. 

Sometimes the possibility of an acyl-CoA dehyd- 
rogenase deficiency may only be considered retro- 
spectively after the attack or studies on asymptomatic 
sibs may be required, particularly in MCAD de- 
ficiency. In these cases it is usually possible to 
produce a diagnostic organic acid profile by fasting 
the patient, but this procedure has proved fatal and 
should only be undertaken with extreme caution. It 
may be necessary to prolong the fast well beyond 24 
hours to be certain of a negative result. Fat loading 
1s also intrinsically dangerous and should never be 
used. A safer approach using carnitine loading has 
recently been suggested? but requires extremely 
specialised laboratory facilities These problems 
may be circumvented by assaying the enzymes 
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themselves, in cultured fibroblasts or in leucocytes. 
Methods suitable for large scale clinical application 
have recently been developed. They will find 
mcreasing apphcation as they become available 
routinely as it 1s often difficult to distinguish with 
certainty between the different types of defect on 
the basis of urinary organic acid profiles alone. 


Treatment 


During an acute attack the immediate aim 1s to 
restore the blood glucose concentration. On thus 
relieving the pressure to metabolise fatty acids 
many of the secondary biochemical problems will 
resolve automatically but, in severe cases with Reye 
like features, measures to deal with cerebral oedema 
and electrolyte imbalance may be necessary. 

In deciding long term management it can be 
helpful to assess the patient’s susceptibility to 
hypoglycaemia during the overnight fast. If this is 
pronounced, as it is likely to be in LCAD deficiency, 
frequent carbohydrate rch meals are indicated. 
Excessive fat intake should be avoided ın all these 
conditions. Valproic acid should not be given as ıt 1s 
likely to be unusually toxic to these patients. 

Refractory cases may need additional measures. 
Some patients with EMA improve markedly on 
large doses of mboflavin. In LCAD deficiency 
correction of secondary carnitine deficiency may be 
helpful, though this treatment may be harmful in 
EMA. Medium chain triglycerides may be substi- 
tuted for normal dietary fat in LCAD deficiency, 
but this could be fatal in MCAD deficiency The 
diagnosis must be absolutely secure before these 
supplementary treatments are tried and it could be 
wise to consult an expert for the most up to date 
views in this rapidly developing field. 

Many patients with MCAD deficiency are com- 
pletely asymptomatic for long periods, indeed some 
may never show any sign of the abnormality, and it 
is important not to overreact to the diagnosis in a 
child who has had an isolated attack of hypogly- 
caemia. Appropriate advice on the dangers of 
prolonged fasting together with family studies to 
recognise other affected siblings are all that may be 
required 

MCAD and LCAD deficiencies can be diagnosed 
prenatally using cultured amniotic fluid cells should 
this be necessary 


The size, of the problem 


In_ the short time since the discovery of these 
conditions the number of cases known has increased 
rapidly; They seem to account for a small proportion 
of sudden infant, deaths’ and a somewhat larger 
proportion of cages of Reye’s syndrome. MCAD 
deficiency, in its milder presentations, 1s probably 
often overlooked. Isolated attacks of hypoglycaemia 
at home are hkely to be labelled ‘fits’ without their 
metabolic basis being appreciated, and febrile con- 
vulsions too may be indicative of MCAD deficiency. 
Full investigation of all patients with the less specific 
indications 1s quite beyond the capacity of current 
laboratory facilites Some form of preliminary 
screemmng, particularly a consistent and determined 
approach to the detection of intermittent hypogly- 
caemia, would produce a more manageable group 
for detailed investigation and should identify at least 
those patients most at risk of a severe attack. 
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_The need to scréen all retinoblastoma patients for 
esterase D activity: detection of submicroscopic 
chromosome deletions ** 
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SUMMARY Roughly 5% of all patients with retinoblastoma carry a constitutional chromosome 
deletion on the long arm of chromosome 13, which confers a prezygotic predisposition to tumour 
development. As offspring of deletion carriers have a 50% risk of inheriting the predisposition 
locus it is important to identify deletion carriers. The site of the esterase D gene to the often 
deleted region offers an objective means of deletion identification. The chromosomes of a patient 
with unilateral retinoblastoma, previously supposed to have a normal karyotype, were re- 
examined after the discovery that his red blood cells contained reduced activities of esterase D. 
A small sub-band deletion was found in chromosome region 13q14. These findings emphasise the 
importance of measurements of esterase D in all patients with retinoblastoma, even those with an 


apparently normal karyotype. 


Retinoblastoma is an intraocular tumour of children 
that affects roughly 1 in 20 000 live births. There 
are both sporadic and hereditary forms. In the 
United Kingdom about 20-24% of cases are 
famihal.” In about 5% of patients a prezygotic 
predisposition to tumour formation is associated 
with a somatic deletion, of variable length, from the 
long arm of one copy of chromosome 13.! 7 When 
the deletion is large there are usually associated 
congenital abnormalities, including severe mental 
retardation, and the patients do not reproduce. In 
patients with small deletions, however, the associ- 
ated abnormalities may be less severe or absent* and 
offspring have roughly a 50% chance of inhenting 
the deletion and also developing the tumour. 
Esterase D is found ın most human tissues, but its 
function ıs unknown. The gene for esterase D has 
been localised to region 13q14° and patients with 
retinoblastoma carrying a deletion have 50% ester- 
ase D activity ın their cells.2 Determination of red 
` blood cellular esterase D activities in a large 
population of patients with retinoblastoma led to the 
identification of patients with reduced enzyme 
activities, some of whom had not previously been 
diagnosed as patients with the deletion.* In this 
report we present details of one of these cases with a 
fairly small chromosome deletion that had escaped 


detection until measurements of esterase D were 
made. 


Materials and methods 


Chromosome analysis. Penpheral blood samples 
were obtained in heparinised tubes. 0-2 ml of blood 
was cultured in 5 ml of Roswell Park Memorial 
Institute medium supplemented with 20% newborn 
calf serum and 0:2 ml of phytohaemagglutinin 
(Wellcome, Beckenham, Kent) for 72 hours. After 
this time vinblastine sulphate (0-1 ug/ml) was added 
for 20 minutes and the cells harvested and treated 
with 0-07M potassium chlonde for 10 minutes. 
Lymphocytes were then fixed in three changes of 3:1 
methanol:acetic acid, and chromosome preparations 
were made using standard air drying techniques. 
Subsequent chromosome banding was performed by 
the modified trypsin-Giemsa method described by 
Cowell ° 


Enzyme analysis. Esterase D activities were 
measured in red blood cells essentially as described 
elsewhere.” The hydrolysis of 4-methylumbelliferyl 
acetate to 4-methylumbelliferone was followed 
fluorimetrically. Washed red cells were lysed by 
freezing/thawing and 10 pl of the lysate diluted 1:30 


in 10mM sodium acetate pH 5-5. From this stock B 


solution 10 ul was added to 2-98 ml cf 10mM sodium 
acetate at 25°C and the reaction begun by the. 


addition of 10 pl of 10mM 4-methylumbelliferyl 


acetate directly into the cuvette The mcrease in 
fluorescence was measured over two minutes using 


an excitation wavelength of 322 nm and an emission - 
wavelength of 450 nm. Ri aa 


Haemoglobin concentrations were measured by. 
diluting 50 pl of the orginal lysate 1-40 in neutral 
Drabkın’s solution and reading the optical density a at 
415 nm. The enzyme activity was calculated as-the 


relative production of 4-methylumbelliferone per - ` 


gram of haemoglobin as described previously. ' 
Results 


Case report. The patient, a boy, was born in 1982 at 
36 weeks’ gestation after a normal pregnancy and 
delivery. The head was large at birth with a 
circumference of 38 cm (over the 97th centile) and 
birth weight was 3400 g (50th centile) A squint was 
noticed at 10 months of age, darkening of the right 
ins at 1 year, and enlargement of the right eye at 13 
months. At 16 months the diagnosis of right 
retinoblastoma was made and was immediately 
followed by enucleation. No abnormality of the left 
eye was found. Histopathological examination re- 
vealed a rosette forming retinoblastoma within the 
globe and no involvement of the cut end of the optic 
nerve At a recent examination, when the child was 
aged 3, there was no recurrence of tumour and the 
left eye remained normal 

Psychomotor development was initially thought to 
be slow, but at 2 years the development quotient 
was 94. At 3 years the child was able to speak in 
sentences and was thought to be developing within 
the normal range. 

Macrocephaly persisted from birth (at 3 years 
head circumference was 54-7 cm, which 1s above the 
97th centile), while height and weight were still at 
the 50th centile. The head growth, however, re- 
mained parallel to the 97th centile from birth There 
were no other dysmorphic features The parents and 
an elder brother had no eye disorders. A recurrence 
tisk of 2% for siblings and 6% for offspring was 
given at that time, based on estimations of Carlson 
and Desnick’ and Fuhrman and Vogel.® 


Chromosome and enzyme analysis 

In December 1983 the karyotype analysis of the 
patient was reported as being normal Six months 
later the red cell esterase D value was shown to be 
48% of normal activities, indicating deletion of one 
copy of the esterase D gene, Subsequent chromo- 
some analysis revealed a small sub-band chromo- 
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Figure Chromosome 13 homologues from the patient 
showing a small sub-band deletion within region 1314 The 
normal chromosome ts shown on the left in each case and 
the deletion chromosome ts on the right. 


some deletion (Fig. 1), tentatively described as 
13q14-1-q14-3 Analysis of the parents showed no 
reduction in esterase D activities and no chromo- 
some abnormality. The deletion in this instance thus 
represented a sporadic event. as 1s the case with the 
vast majority of 13q deletions associated with 
retinoblastoma. i 


Discussion 


This report illustrates the importance of carrying out 
determimations of red cell esterase D routinely in 
patients with both unilateral and bilateral retino- 
blastoma because standard chromosome analysis is 
not always sufficiently sensitive for detection of 
small chromosome deletions The findings have 
serious umplications for this patient as the true 
recurrence risk in his offspring is roughly 50% 
instead of the 6% quoted before the detection of the 
deletion 

The importance of esterase D measurements was 
recently emphasised by Cowell ef al where eight 
other deletions, four of which had not previously 
been recogmsed, were detected in a large: series 


7 chromosome translocation ın one of the parents: 
“Thus it is important that the chromosomes of 





eee toa ae seat tae it. is only the cases 
~! with bilateral tumours that have a genetic origin, we . 
have! shawn that 66% 


of “deletion cases have- 
unilateral tumours”? In other instances chromosome’ 


déletions in the proband were inherited as a result of 


the deletion.being caftiéd in the form of a balanced 


“parents | of patients, with 13q deletions are also 
“analysed In the case presented here the parents 


_ were Karyotypically normal. 


Small chtomosome deletions in patients with 
retinoblastoma .might “be detected if they were 
analysed using high resolution chromosome banding 
techniques. Such’ methods are time consuming, 
often subjective, and technically difficult, however, 
ın contrast to determinations of esterase D, which, 
although requiring more sophisticated machinery to 
carry out the tests, are reliable, quick, and easily 
subjected to quality control. One cniticism of 
measurement of esterase D 1s that those deletions 
that do not include the esterase D locus will escape 
detection To date, however, only two such cases 
have been reported.'* In these patients, whose 
esterase D activities were normal, the deletions 
must have involved a proximal breakpoint that 
occurred between the esterase D and retinoblas- 
toma loc: Both patients had characteristic dysmor- 
phic features and severe mental retardation, how- 
ever, which are usually associated with a chromo- 
some. deletion and would in themselves warrant 
chromosome analysis. It is ımportant to note that 
patients with smaller chromosome deletions, such as 
the one reported here, are not always mentally 
retarded and also that not all mentally retarded 
patients with retinoblastoma have chromosome 
deletions. (Cowell JK. Manuscript ın preparation.) 

Over 90% of patients with retinoblastoma survive 
the tumour, although blindness often results. If the 
tumour presents ın an advanced form the treatment 
involves the removal of the eye If this is not 
performed experience in the Third World, where 
treatment is minimal, has shown that the tumour 
will metastasise, usually down the optic nerve, and 
kill the patient. If tumours are detected early 
enough the consequences of the treatment may be 
less drastic. Cobalt implants, for example, often 
confine irradiation to the tumour and immediately 
adjacent areas and, depending on the site(s) of the 
tumour(s), vision may be only slightly impaired. 
Diagnosis of deletion carners is often too late to 
help the affected individual as their deletions are 
only diagnosed at presentation One patient seen by 
our group recently had severe developmental delay 
and was subsequently diagnosed as a 13q deletion 
carrier as a result. (Fitzsimmons J. Personal com- 
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munication ) Frequent, detailed examination of the 
retinas allowed detection of the tumours at a very 
early stage, and treatment will probably be effec- 


, tive. For those patients diagnosed as deletion 


carriers at presentation the management of the 
tumour 1s no different from any other retinoblas- 
toma. For the children of these patients, however, it 
will be possible to determine prenatally whether 
they have inherited the deletion and, if so, either the 
pregnancy could be terminated or special attention 
given to the child during the early months in an 
attempt to detect and treat the tumours at an early 
stage. Tumours rarely recur after 5 years. 

We suggest, in conclusion, that determination of 
esterase D is a powerful diagnostic tool for the 
detection of chromosome deletions m chromosome 
region 13q14 and should be part of the routine tests 
performed on patients with retinoblastoma. The 
same samples used for determination of enzyme 
concentration can also be used for enzyme pheno- 
typing, which, in the familial form of the tumour, 
can also be used for prenatal diagnosis." 


The authors thank Mr D Taylor for referring this patient for 
investigation and Dr J Pntchard for cntical reading of the 
manuscript ET is supported by a Wellcome Trust Fellowship 
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Twenty five years ago 
Purpura fuJminans in a newborn baby 
R L Van Der Horst (Durban)—Arch Dis Child 1962;37:436-41 


An Indian male infant, the third child of healthy parents, was found to have several raised red patches on both arms, nght 
thigh, and left cheek immediately after a normal birth at home. Over the next three days these lesions became dark blue 
in colour, increased tn size, and blistered in the centre. After admission to hospital new lesions appeared and merged into 
one another, more bullae developed, and in some areas such as the buttocks the skin became thickened, hard, and 
necrotic. On the fourth day of hfe the left lower limb was cold and indurated It was purple in colour with a demarcation 
lme above the ankle No peripheral pulses were palpable In spite of treatment with vitamin K and infusions of fibrinogen 
and fresh whole blood the infant’s condition deteriorated with bleeding from nose and gums, the passage of tarry stools, 
and distension of the abdomen The positive laboratory findings included lowered plasma fibrinogen, thrombocytopenia, 
and haemoglobin concentration down to 5 6 g/d} Clot retraction was abnormal Death occurred on the eighth day. At 
autopsy widespread thrombosis was found in veins, capillaries, and arterioles There was extravasation of blood in the 
subcutaneous fat, large intestine, bladder, and pennephric fat All the intracranial venous sinuses were thrombosed 

The author concluded that this disorder was essentially one of intravascular thrombosis. As the first child of the parents 
had died aged 9 days of a very simular illness the possibility of a genetically determined hereditary disorder was 
considered. From estimations of plasma fibrinogen concentrations ın both parents (less than 40% of the mean) Van Der 
Horst suggested the presence of a congenital deficiency of fibrinogen in this family, although he seemed to consider that 
the cause of the purpura fulminans was more probably related to Shwartzman’s phenomenon 


Comment. This was the first recorded case of purpura fulminans in a newborn infant Several recent case reports have 
indicated, however, that the disease ıs a manifestation of disseminated intravascular coagulation and due to congenital 
absence of plasma protein C, which is one of the vitamin K dependent serine proteases In its activated form it 1s a 
potential anticoagulant as well as a profibrinolytic agent. The disease 1s inherited as an autosomal recessive Affected 
infants have protein C concentrations at zero, while in the heterozygous parents concentrations have been reported to be 
under 50% of normal. The cases so far reported have all ended fatally save for one Chinese mfant in whom 
cryoprecipitate and fresh frozen plasma induced a remission that was successfully maintained by the administration of 
warfarin It ts important to recognise purpura fulminans ın the newborn as a distinct entity, quite separate from the cases 
of fulminating or necrotic purpura that have been reported in older children. 3 H HUTCHISON 
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! Yuen P, Cheung A, Lin HJ, et al Purpura fulminans in a Chinese boy with congenital protein C deficiency Pediatrics 1986,77:670-6 
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W consolidation chemotherapy for acute 


lymphoblastic. leukaemia (UKALL X pilot study) 


C’ 'R ‘PINKERTON, A BOWMAN, H HOLTZEL, AND J M CHESSELLS 


Departments of Haematology and Oncology, Pharmacy, and Microbiology, The Hospital for Sick Children, 
London” p Soret 


SUMMARY Eighty two children with acute lymphoblastic leukaemia presenting at this hospital 
received one or two modules of intensive chemotherapy to consolidate remission. Modules were 
given z after four and roughly 19 weeks on treatment. Each included two doses of daunorubicin (45 
mg/m’/day), cytosine arabinoside (100 mg/m? twice daily x 5), etoposide (100 mg/m?/dayx5), 
and 6-thioguanine (80 mg/m7/day x 5). A total of 132 courses were given. This study included all 
new patients except girls aged 1-14 years with presenting leucocyte count < 20x10°/l. Twenty 
patients with recurrent disease were also included. 

The first 32 patients were given cytosine as a 24 hour infusion, but combined with the other 
agents this was associated with severe intestinal toxicity, which necessitated a change to a less 
toxic 12 hourly bolus regimen. The complications of the module are reviewed in terms of 
myelosuppression, enterotoxicity, infection, and other clinical problems encountered. All 
patients became profoundly neutropenic and thrombocytopenic. The latter was significantly 
more severe after cytosine infusion. Overall, 64% received platelet transfusions and 85% were 
re-admitted with fevers requiring intravenous antibiotics for between four and 56 days. 
Gastrointestinal toxicity with the modified module occurred in 38% of patients and was 
severe in 13%. 

This intensification module has been adopted by the Medical Research Council Working Party 
on Childhood Leukaemia for use in a multicentre study (UKALL X) and the details of the 
problems encountered in the pilot study may be of value to other centres now using this protocol. 


Over 90% of children with acute lymphoblastic improve survival in the intermediate and bad risk 
leukaemia will enter remission after treatment with patients remains. 
vincristine, prednisolone, and asparaginase,' but a In the past few years a number of centres have 
large number will subsequently relapse In ‘good studied the effect of additional agents given dunng 
risk’ girls with common acute lymphoblastic the induction period.? Few have shown any clear 
leukaemia and low presenting white blood cell count benefit,*° but many such regimens have been 
(WBC), long term survival of around 80% may be insufficiently intensive. Although not assessed pros- 
achieved. pectively, however, it seems likely that the multi- 
For others, however, the outlook 1s less optimistic, agent intensification by the BFM group has 
and for boys with a high presenting WBC, longterm improved outcome.° 
survival is generally less than 40% In the current Medical Research Council national 
As in other childhood cancer the increased long trial (UKALL X) the possible advantages of simi- 
term survival has accentuated the awareness of the larly intensive consolidation therapy are being 
long term side effects of chemoradiotherapy.” assessed in a randomised manner. A pilot study of a 
Clearer definition of prognostic factors using clinical, five day module, which comprised daunorubicin, 
immunological, and cytogenetic characteristics may cytosine arabinoside, 6-thioguanine, and etoposide 
allow the selection of patients for whom less (VP16-213}—‘DATE’—incorporated after in- 
intensive treatment, with fewer long term side duction therapy, was started at this hospital in 1983. 
effects, 1s appropriate. The problem of how to Here we report a prospective study of toxicity and 
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supportive care after this module during the first ~ 
18 months of its use. 


Patients beatae Ae 
Between March 1983 and July 1984, 72 new cases of 
acute lymphoblastic leukaemia presented at this 
hospital Ages ranged from 1 month to 15 years, and 
43 were girls. Thirteen had presenting white blood 
cell counts (WBC) > 100 109/ (six T cell, four null, 
and three common acute lymphoblastic leukaemia). 

With the exception of 23 ‘good risk’ girls—who had 
WBC <20x10°/l, were aged 1-14 years, and were 
common acute lymphoblastic leukaemia antigen 
positive—who received- standard induction and 
maintenance therapy, all patients were given either 
one or two intensive consolidation modules. Four 
patients with stage III mediastinal T cell lymphoma 
and 20 with relapsed acute lymphoblastic leukaemia 
were also included in the study Nine patients who 
started treatment before the start of the study were 
given the late module only (Table 1). In total 82 
patients received 132 modules up to October 1984. 


Methods 


Details of the UKALL X pilot mduction regimen 
are shown in Figure 1 and the consolidation module 
DATE in Figure 2 The first 25 patients were given 
cytosine as a continuous infusion over the five days, 
and all subsequent patients were given 12 hourly 
intravenous bolus injections 

The elective times for early and late consolidation 
were at four and 19 weeks, respectively (Fig. 1). The 
late module was given after two months on main- 
tenance chemotherapy, after cramal irradiation 
(18 Gy)—that ts, roughly 15 weeks after the early 
module. 

Seven patients were given the early module only. 


Daunorubicin vv 
Vincristine v v v v v 
Prednisolone — 


Asparaginase Hi tH Hi 


Intrathecal 
methotrexate Y X = 
Week 0 1 2 3 4 5 6 
Early 
module 


Table 1 Diagtioses. of patients recewing DATE ` 


` intensification and the respective numbers that were grverr- 
‘single modules: (early o late) or both early and late 
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DATE compnsed daunorubicri, ‘oyidan arabinoside, 6-thioguanine, and 
etoposide 


These comprised two children with presenting WBC 
100x10°/1 who proceeded to bone marrow trans- 
plantation, one who died after the early module, 
two in whom the late module was cancelled due to 
the morbidity associated with the early module 
(both low presenti ng WBC), one girl with a border- 
line WBC (22x107), and one foreign patient in 
whom the late modi le was electively omitted. 

The first module was given early, at three weeks, 
in one child with recurrent disease who was slow to 
achieve remission The late module was given early 
in eight patients: four infants under 2 years who 
did not receive cramal irradiation and in whom 
irradiation was not repeated and the last module was 
given 8-12 weeks after the first, and one boy with a 
high presenting WBC who was not in complete 
remission at week 4 and was given the late module 
as soon as the blood count had recovered from the 
early module. 

The early module was delayed ın nine patients for 
the reasons listed in Table 2. The delay ranged from 
1 to 8 weeks and ın most cases was due to compli- 
cations related to treatment during induction. 

In 17 patients the late module was delayed more 
than 16 weeks afte the first. In five this was due to 


Methotrexate 
— 6-Mercaptopurine 
v Vincristine and prednisolone 


Fig 1 Details of the drugs given and their uming, during induction, radiotherapy and early maintenance m UKALL X 


pilot protocol 
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; slate” cranial itradiation as a ` result of complications 


associated with the early module; in one irradiation 
was delayed for a short period until the child was 2 
years old and then followed by the late module; in 


‘eight the delay was due to severe neutropenia 


related to intolerance of maintenance therapy 
started at the time of cranial irradiation; in one the 
delay was due to herpes zoster infection; and in two 
patients (both with low presenting WBC) the late 
module was delayed for one to two weeks for family 
reasons. 

In all cases the blood count had recovered from 
previous treatment at the time of the module, with 
neutrophil count ->1x10%, platelets >100x10%1, 
and haemoglobin >8 g/dl. The patient’s general 
condition, particularly in relation to nutrition and 


infection, was taken into account in deciding about ` 


the module timing and was balanced against prog- 
nostic factors such as age, sex, presenting WBC, and 
extramedullary disease at diagnosis. ` 


Follow up and management of patients. 


Blood counts and blood product support 

Weekly blood counts were increased to daily once 
the platelet count had fallen to below 50x 10°/, and 
platelet transfusions were given at below 20x 10°/1 or 
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- if there» was. app couble bleeding irrespective of 
‘count (four to“five -packs of platelets/m? daily was 
usually adequate), In ill or febrile patients platelets 
were given more readily (below 30x 10°/1) and more 

x Often because of their reduced effectiveness in such 
` circumstances, Packéd red blood cells were given if 


` -the haemaglobin concentration fell to below 8 g/dl. 


.Granulocyte transfusions were considered only in 


. Patients with severe localised infection, such as 
’ cellulitis ,or abscess, or bacteriologically proven 


septicaemia not responding to appropriate treat- 
“ment with antibiotics. 


Management of infections 

In view of the profound myelosuppression a high 
incidence of infectious complications were antici- 
pated and at the start of the study all patients 
remained in hospital until the neutrophil count 
began to recover. Subsequently, all were allowed 
home after completion of chemotherapy, except 
infants in whom the signs of infection may be subtle, 
or where there was any doubt about parental ability 
to appreciate the need for early re-admission. 
Parents were advised to take the child’s temperature 
if she or he appeared warm or in any way unwell. A 
temperature above 38°C was regarded as an indica- 
tion to contact the hospital and usually led to 
re-admission. Oral decontamination of the bowel 
was not attempted, nor was protective isolation 
used. 

The investigations carried out in the febrile neut- 
ropenic patients were as previously described,’ with 
the addition of blood cultures in Sabauroud’s 
medium, serial fungal serology, and viral culture 
and serology as clinically indicated. Stool samples 
were routinely screened twice weekly for conven- 
tional intestinal pathogens, and the identity and 
antibiogram of the aerobic Gram negative bowel 
flora were also determined. The results of the latter 
investigations were used to determine whether 
initial treatment with antibiotics should be the first 
or second line antibiotic policy of the unit. In the 


Table 2 Complications during induchon chemotherapy in nine patients that led to delay in administration of early 
intensification The treatment given during the interim period ıs listed 








Case Weeks’ Reason intenm treatment 

No delay 

1 1 Perforated appendix Vinersiine, prednisone 
2 1 Leg abscess Vimerstine, prednisone 
3 1 Septicaemia and diarrhoea Vinernstine, prednisone 
4 15 Prolonged myelosuppression Vincristine, prednisone 
5 1 Diarrhoea, vomiting, and weight loss Vinersstme, prednisone 
6 8 Wound infecuon and weight loss Started mamtenance 

H 5 Acute epigiotrus and weight loss Started maintenance 

8 4 Encephalopathy and weight loss Started maintenance 

Q 8 Septicaemia and malnounshed Started maintenance 








absence of piperacillin resistant Organisms peak aw ads ee a 
lin 300 mg/kg/day and gentamicmn’8.mg/kg/day were | See, 
used. When indicated by the antibiogram céftazr- `- os 
dime 50 mg/kg/day was substituted for piperacillin. š 
Intravenous metronidazole was’ given to patients. 
with severe diarrhoea Oral nystatin was routinely. 5 
prescribed. . 

If the temperature settled rony. and. ‘no 
causative agent was found treatment with antibiotics 
was stopped when the child had been afebnile for 48 
hours, irrespective of the blood count. Documented 
bacteraemia was followed by a 10 day course of 
appropriate treatment with antibiotics 

In patients in whom fever failed to settle within 
five days of treatment with antibiotics, appropriate 
for cover of the aerobic Gram negative bowel flora, 
intravenous amphotericin was used Early treatment 
was influenced by the presence of candida in gut, 
mouth, or skin and was reviewed ın the light of 
clinical response and serial candida serology esti- 
mated every three to five days. The duration of 
treatment with amphotencin was based on the 
documentation of presence or absence of systemic 
candida infection, which was indicated by a rise in 
antigen or antibody, or both. Where systemic sepsis 
was documented a course of six weeks’ treatment 
was given. Where three senal estimations of antigen 
and antibody failed to reveal evidence of systemic 
disease treatment was stopped after two to three 
weeks or on recovery of the neutrophil count. 
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Thrombocytopenia (<100x 10°!) 
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onset, and duration are listed in relation to module timing, 


bolus), and remission state 





Duranon (days) 
Range Median 
10-15 12 
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Enterotoxicity 

As with suspected infection a low threshold for 
re-admission was maintained and parents were 
advised to contact the hospital in the event of any 
intestinal symptoms. If diarrhoea developed the 
child was re-admitted for observation and early 
intravenous fluids given if symptoms did not settle 
With severe enterotoxicity, parenteral nutntion was 
begun early, particularly in patients whose nutri- 
tional state was already suboptimal. 





Onset (days) 
Range Median 


=infusion, B 
Neutropenia (<0 5x101) 
Inetdence 
{%) 

100 
100 
100 
100 
100 
100 
100 
100 





(n=) 


Results 


As the amount of previous treatment might have 
influenced toxicity patients have been subdivided 
with regard to the timing of the module—that ıs, 
late module only, early module, or second module 
given to the same patient (repeat late module). The 
method of administration of cytosine ıs also consi- 
dered and whether the patient was in first or 
subsequent remission. The times given refer to the 
number of days after starting the module. Statistical 
ong between groups were assessed using the 
test 
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Table 3 Details of the myelosuppression after DATE* The incidence, 


administration of cytosine arabinoside (I 
"DATE comprised daunorubicin, cylusine arabinoside, 6-thioguanme, and etoposide 


First remusston 
Late only 
Repeat iate 
Second remussion 


Early 
Repeat 
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-  Myelosuppresion. Profound myelosuppression was 


_ an invariable feature after treatment (Table 3). The - 
“neutrophil count. fell to, below 0:5x10%1 in all’ 


` patients and.to undetectable numbers in most. The 


onset of neutropenia rangéd from day 7-12 in new. 
cases and 1-12 jn patients-with recurrent disease and ` 


the duration of neutropenia from 6-20 and 740 
days, respectively. Severe thrombocytopenia oc- 
curréd inf thany patients, the timing of onset ranging 
from day 5-17. Sixty four per cent of patients 
required ‘platelet transfusions, and platelet require- 
ments were higher in cases who had received 
cytosine as an infusion rather than as a bolus (88% v 
56%, p<0-001). Bruising and petechiae were not 
uncommon, but with the exception of intestinal 
haemorrhage in patients with severe enterotoxicity 
there were no serious bleeding problems. In three 
patients myelosuppression was particularly severe, 
lasting over three weeks. Two of these had recurrent 
disease and had been heavily pretreated. The other, 
a new case, developed severe enterotoxicity and 
septicaemia and, despite initial partial recovery of 
blood count, remained profoundly neutropenic and 
thrombocytopenic and developed candida septi- 
caemia After eight weeks his count had completely 
recovered and he proceeded into maintenance 
therapy. 


Enterotoxicity. This was graded according to sever- 
ity (Table 4). The timing of onset of symptoms 
ranged from day 5-16 and their duration from 1-35 
days (Table 4). rae Te 

Characteristically, patients remained well during 
the administration of the module apart from some 
nausea and vomiting associated with daunorubicin. 
Cytosine was in general well-tolerated with no 
conjunctival, skin, or neurological reactions 

The commonest intestinal symptom was abdom- 


-mal pain, beginning a few days after completing 
-treatment, although in some patients anorexia and 
vomiting were prominent. Pain was poorly localised, 
‘with few local signs Diarrhoea ranged from a 
couple of loose stools, settling after a day or two, to 

` watery diarrhoea, passed several times a day associ- 
ated with intermittent crampy abdominal pain. In 
severe cases, the stool was mucous or blood stained 
and complete casts of intestinal mucosal lining were 
occasionally passed in the stool. Abdominal disten- 
ston was a common feature and was usually of 
gaseous origin compounded by some degree of ileus. 
Plain x ray film showed distended loops of small 
bowel, and m one case intramural gas was apparent. 
In severe cases ascites contributed to the distension, 
In part as a consequence of intestinal protein loss. 
Oral mucosal ulceration was rarely seen. When 
cytosine was given as a contmuous infusion over five 
days 29% of patients developed severe grade III or 
IV enterotoxicity, and this contnbuted largely to the 
death of one child The administration of cytosine 
was therefore modified to a daily injection and this 
reduced the incidence of grade TH or IV toxicity to 
13% (p<0-001). Moreover, with the bolus regimen, 
60% had no intestinal symptoms compared with 
24% after the infusion (p<0-001). 


Infection. Modules were followed by fever with 
neutropema that required intravenous antibiotics in 
85% of cases. The range of organisms isolated in 
blood cultures was similar to that previously re- 
ported from this unit,’ with Escherichia coli, 
Pseudomonas, and Staphylococcus epidermidis or 
Staph. aureus predominating. The duration of 
treatment with antibiotics ranged from four to 25 
days (median nine days). Several patients developed 
localised staphylococcal celluhtis, usually at an 
intravenous access site. One such patient, in whom 


Table 4 Onset, duration, and seventy of enterotoxtcity after DATE 








Cytosine (n=) Onset (days) Duration (days) Tomaty grading Reqiaring intravenous 
arabinoside feeding 
administration Range Median Range Median Q H1 HMV 
First remanon 
Late onty I (9) 6-16 11 210 3 H 6 2 1 
Earty I (14) 8-14 13 19 3 6 5 3 1 
B (39) 39 6 215 7 2i 8 8 4 
Repeat late f (7) $3 9 2-14 6 0 4 3 1 
B (36) 6-14 8 2-35 3 24 8 3 2 
Second remission 
Early > I (11) S16 10 2-15 4 4 4 3 3 
B (9) Bo B8 34 3 6 3 4 4 
Repeat B {7} 9-10 9 9-10 9 4 3 
1 Q) 10 35 1 l 


Intestmal toxicity grading 1 Oceastona! crampy pain, 11 Cramps and two to three loose motions each day, oral replacement, 111 Severe diarrhoea requirmg 
intravenous fhuds, 1V Flor.d enterocolius, usually requinng parentral feeding 
Cytomne arabmoside admin stration I=infusion, Bebolus DATE comprised daunorubicin, cytosine arabinoside, 6-thioguanine, and etoposide 
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blood cultures yielded positive results, received 
granulocyte transfusions. Six patients, four of whom, 
had been given cytosine by infusion, received 
amphotericin because of unremittent fever, but in 
one case this was for severe candida oesophagitis. 


The duration of antifungal treatment ranged from-. 
five to 56 days (median 14 days) One fifth of the: 
modules were followed by the use of intravenous 


metronidazole, mostly in the earlier patients in 


whom intestinal toxicity was more severe. Acyclovir - 


was given im seven cases: in two as empirical 
treatment in unexplained encephalopathy but with- 
out firm supportive evidence for herpes infection, in 
one for severe facial herpes zoster, and ın four for 
herpes simplex stomatitis. 


Mortality. Two patients died after the unmodified 
module (infusion of cytosine) and one after the 
modified (bolus cytosine), an overall mortality of 
3-6%. Both of the patients who died after the 
unmodified module had recurrent disease. 

One girl, aged 13 years, with isolated central 
nervous system relapse, developed a fever on day 9, 
which persisted in hospital despite treatment with 
antibiotics. She died on day 11 with a fulminant E. 
coli septicaemia and intramesenteric haemorrhage. 

A 4 year old girl, who had relapsed in the bone 
marrow on maintenance therapy, collapsed and died 
within a few hours of admission to her local hospital 
with a fever and mild diarrhoea that developed 48 
hours after completing treatment. Although blood 
cultures yielded negative results, ıt was assumed this 
death was due to septicaemia. Postmortem examina- 
tion revealed no specific cause and in particular no 
evidence of cardiomyopathy (she had received 315 
mg/m? daunorubicin). 

The child who died in first remission was a 2 year 
old girl with a presenting WBC of 231x10%/l. She 
had a very stormy induction penod, developmg 
septicaemia and enterotoxicity, the latter probably 
due to the initial treatment with daunorubicin 
Because of these problems the early module was 
delayed until week 5. Despite this, she developed 
diarrhoea on day three of the module and died on 
day 15 with fulminant Pseudomonas aeruginosa 
septicaemia. 


Discussion 


As might be expected with any intensive combina- 
tion chemotherapy regimen the morbidity associ- 
ated with the DATE module was high. With the 
modified form, 85% of patients required re- 
admission to hospital because of fever, and 13% 
developed severe enterotoxicity. In some patients 


abdominal pain was a major problem and, although 


` moderate discomfort usually responded to simple” 

analgesics or antispasmodics, opiates. were required , 
, in-Severe cases, although given with caution where _ 
. there was florid-enierocolitis. In general no attempt’ 


Was tade to control diarrhoea with pharmacological’ 


agents. Most are: ineffective in cytotoxic ' drug 
induced enteritis, although loperamide may have a 
role. The effect of this drug on gut motility may give 
rise, however, to misleading clinical signs, as in one 
child where an apparent improvement in diarrhoea 
after loperamide was followed by sudden massive 
loss of pooled fluid and profound hypokalaemia. 
Secondary clostridial infection should be anticipated 
and metronidazole or vancomycin may be indicated” 
where there 1s a bloody diarrhoea. In severe cases 
the abdominal signs may resemble those of an ‘acute 
surgical abdomen’ with guarding and rebound ten- 
derness, but there is rarely any indication for 
surgical intervention. The exception is clear radio- 
logical evidence of perforation where local repair may 
be possible or severe intestinal haemorrhage where 
resection of involved gut may be necessary.* Other- 
wise, laparotomy ın these immunosuppressed, 

thrombocytopenic, and often septic children is likely 
to reveal an oedematous, haemorrhagic gut only, 
and the postoperative morbidity is high. Other, 
unrelated causes of an acute abdomen should also 
be borne in mind. In this series one child developed 
acute appendicitis ın the week after treatment. 
Regular review by a paediatric surgeon with 
experience of oncology patients is necessary in an 
often delicate balance between timely or unneces- 
sary intervention. 

Cytosine has been implicated as a major cause of 
intestinal complications after combination chemo- 
therapy.” As a single agent myelosuppression is 
usually the dose limiting factor,!° but in combina- 
tion with daunorubicin severe intestinal problems 
often anse.!! As the DATE module has been 
designed for intermediate as well as high rsk 
patients ıt was considered that severe toxicity in 
about one third of patients was unacceptable. The 
reduction ın toxicity associated with the change from 
cytosine infusion to bolus ts consistent with its short 
plasma half life.!* This allows some recovery of 
intestinal crypt cells between doses. To what extent 
this modification alters therapeutic activity remains 
speculative, although there 1s some chnical evidence 
that cytosine infusion 1s more effective. ? 

Enteral feeding was invariably stopped during the 
acute phase as. at this time there ıs usually severe 
villus atrophy.” Dumng the recovery phase, how- 
ever, energy supplemented, hypoallergenic diets 
may be useful in regrading to full oral feeds 

Intravenous feeding was usually given using 


£ na koraly “venous, Access.) aa ‘a Sihali ise of 
“patents . cotitra} ailastic ‘lings. were jserted percu-- 


ae “StapedinlyS In: ‘general ‘central “ catheters such as 


ckniann's ‘catheters Were not'electively used and 


i “wath! the change front. cytosine infusion the neéd for 


. infraverious, feeding: diminished markedly. 
“Tp ‘the’ ill patient, close monitoring of electrolyte 
_ Balance was essential, aè -hyponatraema, hypoka- 


4 “Jagma; hypomagnesaémua, ; :uraemià, and a vaniecy 


’ 


“Of ‘othes abnormalities occurred: Metabolic derange- 
“ments vand; renal dysfurrction’ were often com- 


pounded by the ‘effects of amphotericm and the » 


‘aminoglycosides.’ Careful ‘surveillance of blood 
- concentrations. of poterítiaÌly héphrotoxic agents was 
* clearly mandatory." ` 

: Theearly use of combined broad range antibiotics 
` Jäs xeduced: the-, mortality n patients with 
7 neutropenia." ‘The- myelosuppression after DATS 
` ‘was severe, requiring. close bacteriological surveill- 
ance and rapid ‘treatment in the event of fever. 
When the period of. neutropenia ıs particularly 
‘prolonged the risk of fungal infection is high and fcr 
this reason ‘a low; threshold for starting parenteral 
amphotericin B “(the agent of choice!*) is 
advisable. !° 

Although it ıs preferable to give early intensifica- 
tion soon after the blood count has recovered 
(particularly m patients with a poor prognosis), 
there may be clinical indications for some delay 
(Table 2). Such complications are not uncommon 
with current four drug induction regimens Nutrition 
was a particular problem, and active measures 
should be taken to prevent excessive weight loss in 
patients who are wl dunng induction. Sup- 
plementary enteral feeds and early intravenous 
feeding may be needed before intensification treat- 
ment. With appropriate supportive care, the mortal- 
ity of DATE should be low (=2-3%), comparable 
with that for other similar intensification regimens. 
The additional stress that such treatment puts on the 
families involved is clearly an important considera- 
tion and appropriate psychosocial support 1s 
needed. Only the current randomised Medical 
Research Council study will answer the question 
about whether the additional problems encountered 
by all concerned are justified by an improved 
prognosis. 
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SUMMARY One hundred and two cases of neonatal cancers,’ ‘representing 2% of ‘all paediatric 
malignancies, were seen during a 60 year period at The Hospital. for Sick Children, Toronto, 
Canada. The neonatal cancers included neuroblastoma (47%), retinoblastoma.(17%), soft tissue 


sarcoma (12%), central nervous system tumours (9%), leukaemia (8%);-and a few-cases of ~~” 


Wilms’ tumour, liver tumour, and miscellaneous tumours. The overall mortality from disease was - 
41%. Patients with retinoblastoma, Wilms’ tumour, and neuroblastoma had the best prognosis. 
Forty three patients (42%) survived their neonatal cancers; all were treated with surgery or ` 
radiochemotherapy, or both, but none suffered long term major handicaps” as a result of 
treatment. There was one instance of second malignancy of the thyroid’ gland induced by 
radiation. We conclude that although neonatal cancers are difficult management problems, many 
patients can be cured. Physicians should discuss with parents the possible risks associated with 
treatment before treatment is begun. 


Cancer in the neonate 1s a rare event. Except for of whom were neonates under 29 days of age. The 
isolated case reports. there 1s little information on tumour registry, the medical records, and the 
the prevalerce, sites of origin, or tumour types pathology registry were examined to determine the 
encountered in this age group. Fraumem and Miller, prevalence of paediatric malignancies. The clinical 
m a review of death certificates over a five year records of the patients were reviewed. Histological 
period in the United States, found the neonatal sections of biopsy specimens or autopsy material, or 
death rate from malignancies to be 1 per 6 24 milion both, and bone marrow aspirates were available in 
live births.’ A study of mortality, however, does not all patients, except three cases of neuroblastoma 
represent the true prevalence as only certain malig- with increased urinary catecholamines and two cases 
nancies are fatal Bader and Miller reported that the of soft tissue sarcoma, and were reviewed by all the 
prevalence of cancer in the first month of life in the authors except ANC to confirm the diagnosis of the 
United States was 36-5 per million live births,? while | malignancy. 
Barson estimated the prevalence of congenital 
neoplasia to be 1/12 500 to 1/17 300 total births.> Results 
There are scant publications on the diagnosis and 
treatment of these patients, whose management One hundred and two neonates were diagnosed as 
poses unique problems. having malignancy in the first 29 days of life. Forty 
We report the outcome of a group of 102 neonates two patients presented on the first day, 13 during the 
found to have malignant diseases in a single institu- next six days, and the remaining 30 between days 7 
tion over a 60 year period and their management and 29. Sixteen diagnoses of neuroblastoma and one 


problems. of Wilms’ tumour were made incidentally at autopsy 
in neonates who died of unrelated medical prob- 
Subjects and methods lems. There were 64 boys and 38 girls, giving a sex 


prevalence of 1-7 1 Table 1 shows the prevalence of 
The Hospital for Sick Childrenin Toronto, Canada, different cancers and the mortality from disease. 
is the tertiary referral centre for most sick neonates Forty two neonates (41%) died from thew malig- 
and for paediatric malignancies seen in Ontario. nancy, 43 (42%) survived, and 17 died of unrelated 
During a 60 year period (1922-82), 5290 cases of medical problems. 
paediatric malignancy were seen at the hospital, 102 Neuroblastoma was the most common neonatal 
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Table 1° “Prevélence of different cancers and mortality in neonates presenting Ere malignant diseases 





2. 








Diagnons . Total No of cases No occurcing ~ ‘*- % Incidence ~ ` Mortalny* from Long term 
-i as {Ages 6-18 years} in neonas  : an neonates - é malignancy survivors 
ce eee Soa os (No (%)) (No (%)) 
i Neuroblastonia - >- 44 - 48 19 11*(23) 21t(44) 
Retinoblastoma A F -148 : 17 115 4 (24) 13 (76) 
Wilms’ tumour, et Be 4 13 0*(0) 3 (75) 

. Laver tumour _ man ' 56 1 18 1 (100) 0 (0) 
Leukaemia Doty _ 1609 8 05 8 (100) 0 (0) 
Central nervous eee tumour 917 - 9 10 8 (89) 1 (11) 
Sarcoma _ B 12 19 10 (83) 2 (17) 

~ Miscollancous tumours r 1240 3 02 0 (0) 3 (100) 
Total SA 5290 102 19 42 (41) 43 (42) 





“Excluding 16 neonates with neuroblastoma in stu, one neonate with Wilms’ tumour whe died of unrelated medical problems, and one child with 


neuroblastoma who ded at age 11 from a motor traffic accident 


tincluding the chiki with neuroblastoma who died, free of disease, at age 11 from a motor traffic accsdent 


tumour in our series (48 cases) and represented 12% 
of all neuroblastomas seen. The boy:girl ratio was 
2:1. Sixteen neonates had unsuspected neuroblas- 
toma in situ within the adrenal glands that were 
discovered at autopsy after their deaths from unre- 
lated medical problems. Thirty two patients pre- 
sented with overt neuroblastoma. Fourteen patients 
had adrenal primary tumours, of which five were 
bilateral Seven patients had cervical tumours, eight 
had thoracoabdominal paraspmal tumours, and 
three had pelvic neuroblastomas. Two of the seven 
patients with cervical neuroblastoma presented with 
unilateral congenital Horner’s syndrome. Three of 
the eight patients with thoracoabdominal paraspinal 
neuroblastoma had extradural extension of tumour 
into the spine. The prognosis was dependent on the 
stage of the disease. Death resulting from tumour 
occurred in none of the 16 patients with neuroblas- 
toma in situ, in one of the 11 with stage I/II disease, 
in neither of the two with stage IH disease, in four of 
the five with stage IV disease, and in six of the 14 
with stage IV-S disease. Fifty five per cent of 
patients received treatment, which consisted of 
surgery or radiochemotherapy, or both. All of the 
21 survivors received one or more treatment modalı- 
ties. Of these 21 patients (median follow up 13 
years, range 6-30 years), one boy had developed 
multifocal papillary carcinoma of the thyroid gland 
induced by radiation 18 years later, and another girl 
had died, in remission, of a motor traffic accident 19 
years later. 

Retinoblastoma, the next most common neonatal 
tumour, was diagnosed in 17 babies. Thirteen 
patients had bilateral tumours, while four had 
unilateral disease. Four patients were diagnosed at 
elective examinations of the eyes under anaesthesia 
performed because of a family history of retinoblas- 
toma. The remaining 13 patients presented with 
strabismus, leucocoria, or heterochromia iridis 


Treatment consisted of enucleation or radio- 
chemotherapy, or both Thirteen of the patients 
were long term survivors of retinoblastoma (median 
survival 6 years, range 2-35 years), and so far none 
have developed second malignancies. 

Wilms’ tumour was found 1n four patients. In two 
cases the mothers had colon and renal cell carci- 
noma, respectively. The two patients with bilateral 
disease presented at birth with bilateral abdominal 
masses. One patient died at 11 hours of age of 
hyaline membrane disease. The other patient had a 
left total and a night partial nephrectomy, abdominal 
utadiation, and chemotherapy He was alive and 
free of disease at 12 years The other two patients 
with unilateral stage I Wilms’ tumours presented at 
weeks 3 and 4, with an abdommal mass and with 
haematuna, respectively. Both had surgery only and 
were free af disease at 14 and 10 years, respectively. 
All four cases of Wilms’ tumour had favourable 
histology, but one of the patients with bilateral 
disease had focal dysplastic changes in the renal 
parenchyma. 

One patient presented at birth with a fetal 
hepatoblastoma. He was treated with surgical resec- 
tion, chemotherapy, and irradiation but died of 
brain metastases one year later. 

The clinical information on eight neonates with 
leukaemia is shown in Table 2. Three patients had 
acute myelogenous leukaemia, one acute lympho- 
blastic leukaemia, and four acute undifferentiated 
leukaemia. All patients presented with anaemia, 
thrombocytopenia, high white blood cell counts, 
and organomegaly. One patient (case 8 in Table 2) 
also had meningeal leukaemia and leukaemic iritis, 
with leukaemic cells in the antenor chambers of his 
eyes at presentation. Four babies had leukaemic 
infiltration of the skin and two had testicular 
leukaemia at diagnosis. All eight died of their 
disease The four who received no chemotherapy 


Table 2 Clınıcal information on neonaies with leukaémia _ 
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Case Sex Presenting age Diagnosis ae s wi Treatment a Outcome 

No N Duaa < s $ 3 Ee Aa 

1 M 3 days Acute undifferentiated leukaemia , ~ None Died, 1 month 

2 M Bith Acute lymphoblastic leukaemia’. ° Pred, VCR, Asp : Died, 15 months 

3 F Birth _ Acute undifferentiated leukaemia VCR, Cyclo, 6MP, Ara C Died, 4 months 

4 M Buth Acute myelogenous leukaemia 6MP, MTX a pad Dred, 23 months 
(Down's syndrome with y Ao aa a 
ventncular septal defect) : s ` i 

5 M 27 days Acute myelogenous leukaemia None * ` Died, § months » 

6 F 26 days Acute myelogenous leukaemia None Ded. 1 month > 

7 M 3 days Acute undifferentiated feukaemsa Nope Died, 35 days 

8 M Buth Acute undifferennated leukaemia ~ Pred, VCR, 6MP, MTX 


Died, 24° months 








Pred™ Prednisone, VCR=Vincnstine, Asp=i-Asparnginase, Cyclo=Cyclophosphamiie, 6MP=Mercaptopunne, MITX=Methotrexate, Ara' 'C=Ẹytonne 


arabmonde 


died one to five months after diagnosis, and the four 
who received chemotherapy died four to 24 months 
after diagnosis. 

Nine infants had malignant tumours that arose 
from the central nervous system (Table 3). The most 
common presenting feature was a rapidly enlarging 
head. Roughly half of the babies also developed 
vomiting or seizures. Most of the patients presented 
in the era before computed tomography and the 
diagnosis was made with ventriculography, arter- 
iography, or air encephalography. Astrocytoma was 
the most common disease, all three cases being high 
grade tumours. There were two cases of primitive 
neuroectodermal tumour, one of medulloblastoma, 
one of ependymoma, and two of myxofibrosarcoma. 
The prognosis was poor, and only one patient 
remained alive beyond 2 years. Three patients had 
no treatment and died shortly after diagnosis. Five 


patients had radiotherapy or chemotherapy, or 
both, because their tumour could not be completely 
resected, and all five died of disease progression or 
complications of treatment. The patient who was 
alive, free of disease, and neurologically normal at 
30 months after diagnosis had total resection of his 
frontopanietal myxofibrosarcoma, radiotherapy, 
and chemotherapy. 

Twelve infants presented with soft tissue sarcomas 
in the neonatal period (Table 4). Eight patients had 
thabdomyosarcoma, three had undifferentiated sar- 
coma, and one had leiomyosarcoma. Ten of the 12 
babies died of their disease. The two long term 
survivors included a patient with leromyosarcoma of 
the colon and a patient with an undifferentiated 
sarcoma of the orbit. It 1s of interest that both were 
cured by surgery alone. 

The miscellaneous group comprised three patients 


Table 3 Cluucal information on the nine neonates with brain tumours 











Case Sex Presenting Presentmg Diagnosis Treatment Outcome 
No age features 
1 F Burth Hydrocephalus, Cerebellar and cerebral Ventriculoperttoneal Died, 11 days 
seizures primitive neuroectodermal shunt 
tumour 
2 F Birth Large head Left cerebral None Died, 1 day 
anaplastic astrocytoma 
3 F 27 days Hydrocephalus, Ependymoma of fourth Torkuldsen shunt, Died, 342 months 
vomiting yentnele partial resection 
4 M 20 days Hydrocephalus Right cerebral None Died during air 
exophthalmus astrocytoma encephalogram 
seizures 
5 M 14 days Large head, Left frontal Surgery. Died, 8 months 
stratismus anaplastic chemotherapy 
astrocytoma 
6 M 27 days Vomiting Cerebellar Partial resection, Dred, 2 months, 
large head medulloblastoma rachotherapy of menmeitis 
7 F 27 days Large head, Pineal primitive Subtotal resection, Died, 442 months 
hydrocephalus peuroectodermal tumour yentniculopertoncal shunt 
radiotherapy, 
intrathecal chemotherapy 
8 Birth Occipital mass, Posterior fossa Subtotal resection, Died, 15 months 
vomiting myxofibrosarcoma radiotherapy, chemotherapy 
9 M Birth Left frontopanetal Left temporopanetal Total resection, Alive, 242 years 
mass myxofibrosarcoma radiotherapy, chemotherapy l 
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Pop shies lel ia Priguon, on I 2 anfanis presenting witk soft tissue’ sarcomas in nile neonatal periòd 
: = = 
Case”, Site *. Treatment Outcome 
a Ng x o ; š 
tee “= 5 — - - 
~- K Colon S a Resecuon, colostomy Alve at 13 years 
“2, ‘ Axila -'- Resection, radiotherapy Died, 6 months, of 
He, oe ey eS ee metastases 
BOL. Vagina Resection Died, 16 months, of 
; recurrence 
"yo: Tongue’ - +e Resection. irradiation Died, 2% years 
Ga Pes y : using Tantalum implant of metastases 
53 Vagina « Resection Died, 1 year of 
EN easy ` mom seg recurrence 
6- Axilld Undifferentiated Resection, radiotherapy, Died, 3 months, of 
' “ sarcoma, | chemotherapy metastases 
7 Foot , Alveolar Amputation, chemotherapy, Died, 12 months. of 
' + 2 rhabdomyosarcoma radiotherapy metastases 
8 Pa Ulnar arca Aveolar . ` Resection, radiotherapy Died, 3 months, of 
? E rhabdomyosarcoma metastases 
9, Sealp ani ‘peck Undifferentiated None Died, 11 months. of 
- i sarcoma metastases 
10 Netk Alveolar Resection Dred, 1 month. of 
2 rhabdomyosarcoma metastases 
u Orbit and Undifferentiated Orbtal Alwe, 18 years 
‘eyebrow sarcoma exenteration 
12 Intradural spinal Rhabdomyosarcoma Resection Died, 6 months, of 
- mass at THHL2 disease 








The first patient had a malignant schwannoma of the 
humeral area. He was alive and free of disease at 3 
years after excision only. The second patient 
presented at birth with a large presacral mass. This 
was completely removed, and histology showed a 
benign sacrococcygeal teratoma with a malignant 
focus of embryonal carcinoma. She had adjuvant 
chemotherapy and was alive and free of disease at 21 
months. The third patient had a testicular endoder- 
mal sinus tumour, which was resected, and was alive 
and free of disease at 43 years. 


Discussion 


Tumour masses are fairly common findings in the 


neonatal period but are rarely malignant. In our 
series malignant neonatal tumours comprised only 
2% of all childhood malignancies The exact preva- 
lence is difficult to determine, but in the United 
States it 1s reported to be in the region of 1 per 
27 000 births.* In an average size maternity hospital 
one such patient would be born every nine years. 
Any experience in this must be gathered over a 
penod of years from a large neonatal referral centre. 

Forty one per cent of the tumours were evident on 
the first day of life, but 17% were only found at 
autopsy as an incidental finding. Thus the true 
prevalence may well be higher than the figures 
quoted, bearing in mind that many neonatal deaths 
do not undergo postmortem examination. Unlike 
other series, we found a male predominance, with a 
sex prevalence of 1-7:1. This was similar to but even 
more pronounced than the male predominance of 


1-2.1 in all paediatric cancers.* Prenatal factors may 
play a part and affect one sex more than the other. 

Like others,° we found no evidence of heredity in 
congenital malignancies, with the exception of four 
cases of familial retmoblastoma. Miller reported 
that certain childhood cancers were associated with 
congenital anomalies. One might expect that this 
association would be more pronounced in congenital 
neoplasia. We only found one case of leukaemia 
associated with Down’s syndrome and ventricular 
septal defect, a well known association.’ Five 
patients with neuroblastoma had congenital heart 
disease, and one with neuroblastoma had multiple 
congenital abnormalities. There have been isolated 
reports describing the transplacental metastatic 
spread of cancer cells from mother to fetus in 
malignant melanoma,® leukaemia,? and chorio- 
carcinoma.'° We found no such instances in our 
series. We previously reported one baby with 
congenital neuroblastoma who had clumps of 
tumour cells in the fetal but not the maternal 
vascular channels of the placenta.!! There was no 
evidence of transplacental spread of cancer from the 
child to the mother in this or in other reports.'* Two 
mothers with recently diagnosed malignancies, 
colon and renal cell carcinoma, respectively, both 
gave birth to babies with congenital Wilms’ tumour. 
We found no previous reports of similar associations 
and there was no evidence of maternal exposure to 
drugs or carcinogens that could have accounted for 
either the maternal or the neonatal tumours. 
Simuarly, there was no history of maternal ingestion 
ot alcohol or hydantoin anticonvulsants !* in any 


of our cases of neonatal ‘neuroblastoma’ or, Wilnis? 
tumour. 

The treatment of neonatal ‘cancer poses major \ 
management problems. Some lesions, like hemañ- 
goendothelioma of the liver, are -of borderline 


malignant potential, while others, like neuroblas- ` 
toma, may sometimes undergo spontaneous regres- - ; 
In the acute clinical setting the biol: © 
gical behaviour of the tumour ıs often unpredictable, . 
and the management of the patient can be con- 


sion 


troversial. This controversy is particularly common 


ın cases of congenital neuroblastoma where death | 


can occur from complications related to either 
treatment or disease.! 

The use of chemotherapy ın neonates ıs associated 
with a higher incidence of immediate complications, 
especially infections,” and chemotherapy can 
potentially affect the child’s subsequent develop- 
ment. Radiotherapy, especially to ummature tissues 
such as brain. lung, liver, kidney, and bone, can lead 
to major handicaps in survivors. 18 The review of our 
43 long term survivors has not shown severe physical 
or mental disabilities. Irradiation is also implicated 
in the development of second malignancies.’ 
Patients of all ages are at rsk, but there is no 
evidence that younger children and neonates are 
especially vulnerable.'* They are, however, at risk 
for many more years than adults who received 
similar treatment Li and coworkers calculated that 
there 1s a 12% cumulative probability of developing 

a second cancer in an irradiated field ın patients of 
all ages who survived five years or more after their 
first cancer. So far, ın 43 long term survivors of 
neonatal cancer we have documented only one case 
of thyroid carcinoma, which developed in an irradi- 
ated field. In patients with hereditary retinoblas- 
toma who have a predisposing genetic risk for 
cancer the computed risk of second malignancies is 
considerable.” 

We conclude that although neonatal malignancy is 
rare, a large percentage of the patients can be 
successfully treated and cured with little impairment 
to future well being. As the management of these 
patients poses great demands on both the parents 
and the physicians any proposed treatment and the 
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Influence of dedne preterm delivery on birthweight 
and head ‘circumference. standards 


PL YUDKIN, M ABOUALFA, J A EYRE, C w G REDMAN, AND A R WILKINSON 
Departments of Obstetrics and Paediatrics, Johr: Radcliffe Hospital, Oxford 


| SUMMARY. We EART A new birthweight and head circumference centiles for boys and girls 
. between 24 and 42 weeks’ gestation from 20 713 singleton live births at our hospital between 1978 
.and 1984. Among. the 803 babies born at or before 34 weeks’ gestation, 28% were delivered 
electively for fetal problems; they were considerably lighter than babies born after spontaneous 
preterm labour. In contrast, they showed only a small deficit in head circumference, possibly due 
to a brain sparing effect in growth retarded infants. Electively delivered preterm infants cause a 
bias in birthweight and head circumference centiles and we recommend that these babies should 
be excluded when these centiles are calculated. 


Commonly used tables of birthweight and head since 1978. Coding ıs from the case notes taken by 
circumference centiles’* differ from one another, trained staff, with supervision throughout by one of 
varying both in the mean and spread of values at us (CWGR). The data are double keyed and 
different gestational ages. These differences are subjected to mgorous error checks (full details on 
hkely to reflect differing degrees of accuracy in request) 
determining gestational age but also genuine differ- The system provided the birth weights and gesta- 
ences in the populations from which the data were tional ages of 20 713 singleton infants, comprising 
denved A further problem is the lack of data all those births in 1978-81 and births at 34 weeks’ 
relating to very early gestational ages, yet electrve gestation or less in 1982-84 Of these infants, 19 107 
delivery of infants before 30 weeks’ gestation is (92%) also had a recorded occipitofrontal head 
increasingly common. circumference. Nearly all (96%) were white. Study 
Thus there is an incentive to construct new infants were selected after excluding stillbirths and 
standards based on local data, and such data will babies with major congenital malformations—that 
become more widely available as more hospitals is, defects of the skull, brain, spinal cord, musculo- 
develop computerised obstetric data banks. In skeletal system, and chromosomes and renal 
constructing centiles based on deliveries at our agenesis. 
hospital between 1978 and 1984 we noticed that the Healthy babies were weighed in the delivery suite 
birth weights of our preterm babies were lower than and those needing special care on admission to the 
those reported in other series based on births special care nursery From 1978 to 1981 we used 
occurring 10 or 20 years earher. We surmised that scales (Avery) accurate to within 5g, which were 
this might be due to the fairly large number of subjected to weekly validation. During 1981 these 
preterm infants ın our series delivered electively for were replaced by electronic scales (K-Tron) accu- 
fetal problems. We therefore decided to examine rate to within 1g, which were also regularly vali- 
separately the birth weights and head circumfer- dated. Head circumference was measured by a 
ences of electively delivered preterm babies and paediatrician within 24 hours of birth, using a 


those born after spontaneous onset of labour. disposable tape. 
Gestational age was defined as the number of 
Patients and methods completed weeks from the last menstrual period. 


i This result was compared with gestational age 
Detailed and complete information about all de- predicted by an early—that 1s, before 20 weeks— 
liveries at the John Radcliffe Hospital, Oxford, has ultrasound scan. As the approximate 95% confi- 
been recorded on the Oxford Obstetric Data System dence limits for this prediction are +10 days,® the 


24 


-a 

Fa a k 

E R 
Psy se ne re 


- 7 ot shies, ee ys ee ee eer 
Influence of elective preterm delivery, on birthweight and head circumference standards 25. __ 


scan assessment was preferred only if itestimated a 
gestational age differing by more than 14 days from 


the estimate based on dates. Assessment of gesta-_. 


7 


tional age by paediatric examination’ was made for - 


low birthweight (<2000 g) babies If the assessment. 
by paediatric examination differed by more than 21 


days from the previously estimated gestational age- 


the former was preferred. 


Ultrasound scanning before 20 weeks’ gestation -~ 
was carried out on an estimated quarter of all. 


women in 1978, the proportion rising steadily to half 
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Fig 1 Birthweight centiles for all the babies studied 
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Fig.2 Head circumference centiles for all the babies studied 


- of all women in 1984.’ For’ the remaining women, 


gestational age was estimated from dates and 


-paediatric assessment alone.’ Where gestation esti-, 


mated by” ‘dates was clearly incompatible with the 
size of the-baby, or where ‘the date of the last 
menstrual périod was unknown, the baby was 


“excluded from our seres; 169 babies (0-8% of the 


total) were excluded for this ‘reason 
Birthweight and head circumference means and 
standard deviations were calculated separately for 
boys and girls for each week of. gestational age. 
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PEutves: were. lleg’ to the” mean’ aes siti, 2 didutateronce ie were more closely clustered 


ene regression; the - best fit (r=0- 99), being.” 


obtained with -á ‘third: ‘degree, ‘polynomial, - Me 
.The.803 babjes-of ‘gestational age 34. weeks or. less. ` 
‘elective’. and Fe 


` were’ separated into. two groups, 
l - ‘spontaneous’:* ’ The. ‘elective’ group (n= 2267- in-. 
: cluded all babies bom after induction of labour or by” 
’-caesarean section, before labour for -pre-eclampsia, 
intrauterine growth’ retardation, fetal -distress, or 


rhesus ‘incompatibility. The ‘spontanéous’. “group, 


` (n=577) consisted of babies born after spontaneous 
premature labour, premature, rupture of the mem: 
branes, or antepartum haemorrhage. Birthweight 
and head circumference means.and standard devia- 
tions were calculated between 24 and 34. weeks’ 
- gestation for the spontaneous group and between 27 
and 34 weeks’ gestation for the elective group. Only 
four babies, were delivered’ electively before 27 
weeks and théy were excluded. 

To examine the influence of the electively de- 
livered preterm babies on the birthweight and head 
circumference standards, a second set of curves was 
constructed excluding these babies. These curves 
were fitted, using polynomial regression, to the 
mean values for the spontaneous group between 24 
and 34 weeks’ gestation and the mean values for all 
babies at later gestations. 

Comparisons between means were made using the 
t test, correction for unequal variances followed the 
method of Cochran.’ 


Results 


Preliminary analysis. The distributions of birth 
weight and head circumference at each gestational 
age were examined. Before 32 weeks’ gestation 
there were too few observations to give a clear 
picture. At 32 and 33 weeks’ gestation both distribu- 
tions showed a negative skew, which was reduced by 
removing data from the electively delivered babies. 
At later gestational ages the distributions were very 
close to normal. Based on these observations and 
supported by data from other studies,>4° the 
centiles at all gestational ages were estimated 
assuming a normal distribution. The 3rd and 97th 
centiles were placed 1-88 SD from the raw mean and 
the 10th and 90th centiles 1-28 SD from the mean. 
The resulting centiles were smoothed using polyno- 
mial regression. 


Birthweight and head circumference values. 
Smoothed means and centiles of birth weight and 
head circumference for all babies of gestational age 
24 to 42 weeks are illustrated in Figures 1 and 2. 
Smoothed mean values for boys were higher than 
for girls at each week of gestational age. Head 


* dround the mean than were birthweight values. 
Raw birthweight means for the spontaneous and 
elective groups -between 27 and 34 weeks’ gestation 
are shown.in Table 1 and raw head circumference 
Jifieans in‘Table 2. At each gestational age, babies in 
‘the spontaneous group were heavier and had larger 
‘heads than those in the elective group. The differ- 
ences in mean birth weight ranged from 163 to 569 g 
and were significant except at 28 weeks’ gestation in 
‘boys. The differences ın head circumference were 
proportionately smaller (ranging from 0-8 to 4-1 cm) 


Table 1 Birthweight raw means for the spontaneous and 
elective groups by gestational age 











Gestational Spontaneous Elecnve p Value 
age (wks) 

n Mean SD) (g) n Mean (SD) (g) 
Boys 
27 17 1085 (167) 3 690 (50) <0 001 
28 14 H2 (133) 5 903 (269) NS 
29 23 1310 (201) 13 968 (228) <0 001 
30 18 1467 (247) 13 1168 (253) <0 01 
31 23 1751 1290) 7 1304 (338) <0 05 
32 48 1965 £249) 9 = 1541 (361) <0 01 
33 66 = 2078 [279) 30 1915 (390) <0 05 
4 94 2363 (345) 28 = 1935 (445) <0 001 
Girls 
27 12 1009 (221) 3 605 (151) <0 05 
28 20 1101 (167) 6 789 (108) <0 01 
29 17 1410 (151) 6 841 (269) <0 01 
w 6 1566 (270) 13 1078 (308) <0 05 
31 17 1653 (337) 15 1211 (315) <0 01 
32 20 172 (270) 14 1469 (380) <0 05 
33 33 2071 (306) 31 1818 (365) <0 01 
4 B 2330 (336) 26 =: 1828 (315) <0 001 


NS=Not significant 


Table 2 Head circuenference raw means for the 
spontaneous and elective groups by gestational age 











Gestanonal Spontaneous Elective p Value 
age (wks) 

n Mean (SD) n Mean (SD) 

(cm) (em) 

Boys 
27 16 256 (1 23) 3 232 (064) <0 01 
28 12 %3 (112) 5 248 (1 46) <0 05 
29 210-275 (1 72) 10 259 (1 47) <0 05 
30 16 281 (139) 12 273 (1-59) NS 
31 2 21 (165) 7 = 283 (153) NS 
32 43 306 (139) 9 288 (1 60) <0 001 
33 64 = 31 5 (1 48) 26 =. 307 (1 94) <0 05 
34 89 322 (140) 26 311 (159) <0 001 
Giris 
27 11-258 (1 27) 3 223 (170) NS 
28 17 258 (1 65) 6 246 (156) NS 
29 13 282 (1:37) 5 21 (187) <0 01 
30 é 786 (163) 130-260 (1 42) <0 01 
31 17 289 (179) 14 276 (1 65) <0 05 
32 15S 293 (177) 3 25 (135) NS 
33 31 312 (151 3 BOS (145) <0 05 
34 9 320 (133) 23 310 (1 49) <0 01 





NS=Not significant 
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and not all were significant. Smoothed mean values: 
of birth weight and head circumference for, the: 
spontaneous and elective groups are illustrated i in 
Figures 3 and 4. 

The effect of the electively delivered preteim 
babies on the birthweight and head circumference’ , 
mean curves is shown ın Table 3. Between 26 and.34 ~ 
weeks’ gestation smoothed mean birth weight ex- 
cluding these babies was higher than the smoothed 
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“most pronouñced between 28 and33 weeks? esta 6 
‘tion, Being 80,to 100 g for boys ' and 140 to 160 g for: 


_ gils. There was little difference; howéver, | ‘between — Sa 


the-head circumferehce mea curve.based'on-the 
_ Spontaneous, group. and that based on all the babies. 
- The maximum’ differences”(0;3 to 0-4, cm for’ boys ` 
“and 0-8 to 1-0 cm for girls). were observed’ between 
27 and 32 weeks’ gestation. The spread of birth 
weights - (assessed by variance) was smaller among ‘ 


mean based on all the babies. The difference was: - the spoutancans group alone than among all the 
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Fig 3 Smoothed mean values for birth weight in the spontaneous (——) and elective a — —) groups up to 34 weeks’ 
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Fig 4 Smoothed mean values for head circumference tn the spontaneous (——) and elective (- — —) groups up to 34 weeks’ 


gestation and tn all the babies at 35 weeks’ gestation and later 
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babies, although the differences ın variances did not 
in general reach significance. The same tendency 
was observed for head circumference (variances not 
shown in Table 3). 


Discussion 


Among babies born at a gestational age of 34 weeks 
or less we have observed that those born after 
spontaneous onset of labour are considerably 
heavier and have slightly larger head circumferences 
than those delivered electively. This 1s not surprising 
as most elective deliveries are because of severe 
pre-eclampsia, suspected intrauterine growth re- 
tardation, or fetal distress, all of which are known to 
be associated with unusually small fetal size. Be- 
tween 27 and 34 weeks’ gestation, nearly 30% of 
babies in our senes were delivered electively. 
Inclusion of these babies 1n our calculations resulted 
both in lower mean birth weight and in greater 
variation of birth weight than would otherwise have 
been obtained. Their effect on head circumference 
values was, however, slight, perhaps due to a brain 
sparing effect in growth retarded babies. 

It is generally supposed that birthweight and head 
circumference standards should reflect the ideal 
values for sex and gestational age. For this reason, 
published standards usually exclude stillbirths! >> 16 
and babies with serious congenital abnormali- 


tes) ? 459 ith hydrops, ‘or born to diabetic 


mothers.! * > ° It therefore seems logical to exclude 
babies. born. after other complications known to 
affect fetal.size, such as pre-eclampsia or placental 
insufficiency. Exclusion of abnormal babies from 
the calculation. of birthweight and head circumfer- 
ence standards results, however, in a paradox. The 
standards represent the population of normal 
babies, and yet a baby whose measurement ts found 
to fall outside the cut off centile will be defined as 
abnormally grown. Furthermore, the exclusion of 
abnormal babies from the standards will narrow the 
spread of values observed at any gestational age, so 
that the measurement of any individual baby will be 
more likely to fall outside a given centile. 

There is a case, though, for excluding particular 
abnormalities from the standards, while including 
others. The infants to be included should match the 
population to which the standards will be applied. 
For instance, if there is no mtention of estimating 
the birthweight or head circumference centiles for 
macerated stillbirths or for grossly malformed ın- 
fants these infants should not contribute to the 
standards. This argument could leave other abnor- 
mal infants, such as those born to diabetic or 
pre-eclamptic mothers, in the calculation of the 
standards. 

Conceptual arguments about the inclusion or 
exclusion of particular abnormalities from birth- 
weight and head circumference centiles will not 
matter in practice 1f the abnormality 1s rare enough 
not to affect the means or standard deviations 
observed at any particular gestation We have 
shown, however, that the growth retardation associ- 
ated with elective preterm delivery occurs often 
enough to affect both the mean and spread of birth 
weight and, to a lesser extent, of head circumference 
at a gestational age 34 weeks and earlier. 

The proportion of electively delivered preterm 
babies in the birthweight and head circumference 
series of the 1960s and earlier 1s not recorded. It is 
certain, though, that elective preterm delivery has 
increased in the last 10 or 15 years. Obstetricians are 
now better able to diagnose impending intrauterine 
death and, because of the improved survival of 
preterm babies, are more willing than before to 
deliver them electively for problems such as pre- 
eclampsia. Many of these pregnancies would pre- 
viously have resulted in stillbirth, though there 
would have been some live births at a later 
gestation. This change in obstetric management will 
have produced an ‘artificial’ excess of small preterm 
live births and would account for the negative skew 
we observed in the birthweight and head circumfer- 
ence distributions at 32 and 33 weeks’s gestation. 
This skewing is reduced by the removal of electively 


delivered infants, leaving roughly normal ia 


tions similar to those observed at jae gestational 
ages. 


As it is illogical that changes i in abstenie practice : 
should alter the definition of an abnormally grown 


baby and as we cannot determine ‘the ‘correct’ 
frequency of the electively delivered preterm infants 
at each gestation, we suggest that they should be 
excluded from birthweight and head circumference 
standards. The proposed standards would be based 


on the spontaneous group of births between 24 and - 


34 weeks’ gestation and on all births at later 
gestations. The separation of elective and spon- 
taneous births only up to 34 weeks’ gestation ts to 
some extent artificial and we recognise that our 
recommendation 1s a compromise. The distorting 
effect of elective deliveries is likely to occur at later 
gestations also, but the effect would be expected to 
decrease sharply towards term as the proportion of 
elective deliveries in the population declines. 
Whether or not birthweight standards should be 
adjusted for elective deliveries beyond 34 weeks’ 
gestation is a subject for further study. 
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SUMMARY. Diirintg i an 18 month period, 120 preterm infants of 34 weeks’ gestation or less were 
prospectively examined for periventricular leucomalacia (PVL) by cerebral ultrasound. 
Neurological and developmental assessment was carried out at 18 months of age corrected for 
prematurity in 82 surviving neonates. The developmental outcome (Griffiths development 
quotient) was above 80 and similar in infants with normal scans (n=41), isolated periventricular- 
intraventricular haemorrhage (n= 13), and post-haemorrhagic hydrocephalus (n=4), and no 
major handicap was diagnosed in these groups. By contrast, the prognosis was variable and 
poorer in infants with PVL (n=24) and depended on the extent and site of the lesion. Infants with 
frontal PVL (n=13) developed normally. Major sequelae (n=8) were closely related to 
frontal-parietal PVL and frontal-parietal-occipital PVL and could be ascribed to the presence 
of cysts as well as to a persistent hyperechogenic ultrasonographic PVL appearance. A relation 


between size and site of the lesion and type and severity of the handicap was established. 


Brain ultrasonography 1s used extensively for the diagnosis and followed up to 18 months of age. 
detection of cerebral lesions ın the newborn. Its Group A (n=24) comprised infants with PVL with 
validity for the diagnosis of periventricular leuco- or without PVH, group B (n=41) infants with 
malacia(PVL) hasbeen debated.'“Basedoncorrela- normal scans, group C (n=13) infants with isolated 
tive studies between ultrasound appearances and PVH without PVL or ventricular dilatation, 10 of 
postmortem observations, it 1s clear that accurate whom had subependymal haemorrhage and three 
identification of PVL can be achieved.* None the intraventricular haemorrhage, and group D (n=4) 
less, the precise predictive value of brain ultra- imfants with arrested or progressive post- 
sonography in the diagnosis of PVL is unclear °” haemorrhagic obstructive hydrocephalus without 
The main purpose of this study was to describe PVL. 
prospectively the type, site, and extent of PVL and Included among the survivors were all but í one of 
to evaluate the neurodevelopmental outcome of 54 children who were the subjects of a previous 
children with PVL at 18 months of age compared report that addressed outcome up to 12 months of 
with children with normal scans or with per- age. The child not included was disregarded 


ventricular-intraventricular haemorrhage (PVH). because of the omission of regular sequential 
scanning. There was no change in the interpretation 
Patients and methods of brain scans from the original report. 


The birth weight, gestational age, sex distribu- 
A total of 120 infants of 34 weeks’ gestation or less tion, and ultrasonographic appearances in the four 
were scanned in the neonatal unit of this hospital. | groups are shown in Table 1. 
Twenty two died in the neonatal period (seven with 
normal scans, nine with PVH, five with PVL, and Ultrasound scans. Infants were prospectively 
one with cerebral malformation). Sixteen were lost scanned with an American Technical Laboratories 
to follow up (13 with normal scans, one with mechanical sector scanner and 7-5 MHz transducer. 
meningitis, and two with PVH). The remaining 82 Scanning was periormed through the anterior fon- 
patients were grouped according to ultrasound  tanelle im the coronal and parasagittal planes as soon 
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: Group 
A (a=24i B nadl} ol tt 
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PVL = Periventricular teucomalacia: PVH = Periventricuiar-intraventnicular haemorrhage. 


as the infant was admitted, daily during the first 
week of life and thereafter once weekly or more if 
necessary until discharge from hospital. 

Ultrasound definitions and classifications, as well 
as diagnostic methodology. remained uniform 
throughout the 18 months. The degree of severity of 
PVH was defined according to the three grading 
system of Levene.” The size of the ventricles was 
measured and related to the centile chart'’ and the 
pattern of dilatation was described separately (tran- 
sient, arrested, or shunted), If the measurement was 
greater than two standard deviations from the mean 
ventricular dilatation was diagnosed. The diagnosis 
of hydrocephalus was made when shunting was 
required or when the size of the ventricles remained 
markedly enlarged, well above two standard devia- 
tions. 

PVL was defined in two stages. The early stage 
oceurred within the first days of life and consisted of 
a characteristic triangular increased echogenicity 
visible for at least several consecutive days in both 
coronal and parasagittal planes in the vicinity of the 
external angles of the lateral ventricles in the 
periventricular white matter. The late stage was 
observed from the second to the 10-12th week of life 
and consisted of areas of reduced echogenicity, 
resolving progressively into cystic cavitation.* 

Ultrasound changes described in the survivors 
were consistent with the diagnosis of PVL as they 
were similar to ultrasound scans of infants whose 
diagnosis was confirmed at postmortem examination, 
Doubtful or transient increased echogenicity and a 
posterior periventricular halo!! were not considered 
as definite PVL. and these infants were classified for 
the follow up in the normal group or PVH 
group, depending on the other ultrasonographic 
appearances. 

The size and site of PVL changes were described 
separately and defined as frontal leucomalacia when 
frontal areas only were involved (Fig. 1). frontal- 
parietal leucomalacia when frontal-parietal areas 
were affected (Fig. 2), and frontal-parietal-occipital 











leucomalacia in cases of extensive lesions involving 
the entire periventricular white matter from anterior 
to the frontal horns and from posterior to the 
occipital horns (Fig. 3). 


Neurological assessment and follow up. Gestational 
age was determined from maternal dates and 
Dubowitz scores.'? The babies were then examined 
by staff not involved in the neonatal care at ages 
corrected for prematurity of 3. 6, 9. 12, and 18 
months. The follow up examination consisted of a 
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detailed neurological examination.'* '* an assess- 





Parasagiual ultrasound scan, showing a focal 
increased echogenicity located anteriorly to the frontal horns 
of the lateral ventricles. This lesion evolved into cystic 
formation within two weeks. 


Fig. I 
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Fig. 2 
showing a characteristic triangular increased echogenicity 
involving the parietal areas. Subsequent development of 
cysts was noted. 


Coronal ultrasound scan of the middle fossa, 


ment of development using the Griffiths scale." and 
an evaluation of vision and hearing according to the 
Stycar method.'° 7 Children were regularly ex- 
amined by an ophthalmologist and if necessary 
referred for audiometric assessment (auditory brain 
stem response and audiometry). 

Neurological outcome was classified as normal or 
as major handicap (spastic diplegia, quadriplegia. 
hemiplegia, severe auditory and visual impairment. 
and developmental delay (developmental quotient 


(DQ) <80)). 





Results 


Neurodevelopmental outcome in relation to ultra- 
sonographic diagnosis. The overall incidence of major 
handicaps was 9-7%. The mean (SD) DO was &8 
(21-3) in group A, where lesions of PVL were 
diagnosed. Eight of the 24 children had a major 
handicap (three had cerebral palsy. one mental 
retardation, and four multiple handicaps). By con- 
trast all children in groups B. C. and D had a 
DQ>80, and no child had a major handicap. The 
mean (SD) DOs in groups B. C, and D were 99-4 
(5-0). 101-7 (4-0), and 98-7 (6-9), respectively. The 
difference in the mean DQ in group A compared 
with groups B. C, and D was significant (p<0-01, 
Mann-Witney U test). 


PVL lesions: sequence and extent. Thirteen infants 
were found to have PVL changes in the frontal 
areas, six in the frontal-parietal areas. and five in 
the frontal-parietal-occipital areas. The sequence of 
PVL changes and the extent of the lesion related to 
size and site of the ultrasonographic appearances are 
shown in Table 2. Seventeen infants were noted to 
have the echogenic stage of PVL within the first 
week of life and seven presented only with the late 
stage, with small cystic cavitations of 1-2 mm. close 
to the external angles of the lateral ventricles. 

The most common sequence of PVL changes was 
increased echogenicity that resolved into cystic 
formations (11 cases). In five infants sequential 
scanning revealed a persistent increased echo- 
genicity lasting at least two weeks. This was located 
in the frontal areas in three infants. in the frontal- 
parietal areas in one, and in the frontal-parietal- 
Occipital areas in one. Cystic changes were not 
identified in spite of serial ultra-sonography in these 
patients. The extent of the lesion was related to the 





Fig.3 Multiple cystic formations in the frontal (coronal scan (eft), parietal (coronal scan) (middle), and occipital areas 


(parasagittal scan) (right). 
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Table 2 Periventricular leucomalacia: localisation, sequence, and extent 





Type of 


teucomalacia 


Sequence of PVL changes - 


Extent of lesion 








Size 


Late stage . 
{echogenic or 


Bnd-Ruüh weeks 





mm 





Frontal 5 echogenic ; Cysts of i e as oe 
{n= 13} 3 echogenic Echogenic Small focal increased Anteriorly to or around, the frontah 
echogenicity horns ` Fe We 
i Cystic Cysts 1-2 mm : i > 
Frontal-parietal 1 echogenic Echogenic Large triangular increased Both frontal-parietal areas 
{n=6) echogenicity ` = e ER K 
2 echogenic Cystic < Multiple small cysts (1-2 mm) Around external angles of lateral 
ventricles in frontal and parietal 
areas : 
1 echogenic 1 large right cyst . Right parictal area 
2— Small cysts of 1-2 mm Both frontal-parietal areas 
Frontal-parietal-occipital 1 echogenic Cysts of 2-5 mm Both frontal-parietal-occipital areas 
(n= 4) 2 echogenic Cy Large cysts of > l cm Both frontal-parietat-occipital areas 
1 echogenic Echogenic Extensive increased echogenicity _ Both frontal-parietalboccipital areas 
1 echogenic Pronounced increased echogenicity ` Both frontal-parietal-oceipital areas 





PVL=Periventricular leucomalacia. 


site of PVL. Frontal lesions were all focal or of small 
size. Most of the infants with frontal-parietal and 
frontal-parietal-occipital damage had large lesions. 


Neurodevelopmental outcome in relation to PVL 
lesions. The distribution of the DO on the Griffiths 
scale with regard to the site of PVL is shown in 
Figure 4. All children with frontal leucomalacia 
were normal and had a DQ above 80. Major 
handicap was found in three of the six children with 
frontal-parietal leucomalacia. The three normal 
children had only small cystic formations 1-2 mm in 
diameter clustered around the external angles of the 
lateral ventricles. Infants with extensive lesions 
involving the frontal-parietal-occipital areas had 
a poor prognosis, and most had a DQ below 80. 


Major handicaps and PVL lesions. Patients with 
PVL lesions and major handicaps are described in 
Table 3. All but two infants had PVH in association 
with PVL lesions. Ventricular dilatation was also 
common and two infants required ventriculocardiac 
shunting. PVL was detected within the first days of 
life in its echogenic stage in each infant. The 
echogenic areas resolved into cystic cavitations of 
various size in all but two infants (cases | and 6). 
Case 8 developed signs of cerebral atrophy (en- 
larged extracerebral spaces and prominent inter- 
hemispheric and sylvian fissures) after a very rapidly 
progressive hydrocephalus, which might suggest dif- 
fuse hypoxic-ischaemic parenchymal damage. The 
cysts were large (>1 cm in diameter) in cases 2, 5, 
and 7. Multiple small cysts 1-2 mm in diameter 
surrounding the external angles all along the ven- 
tricular system were found in two patients (cases 3 


and 4). Most of the children had extensive in- 
volvement of the frontal-parietal-occipital areas 
(cases 4-8). 

Six children with parietal lesions developed mod- 
erate to severe motor dysfunction: two had a spastic 
diplegia, one hemiplegia, and three spastic quadri- 
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Fig.4 Development quotients on the Griffiths scale 
according to the distribution of periventricular 
leucomalacia. 
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Patients with major handicaps and PVL lesions 


Table 3 
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legia: “Only two children with minor parietal 
involvement (small cysts) did not have cerebral 


__ palsy {cases 3 and 4). The five children with 
; extensi 





= lesions in the frontal-parietal-occipital 
esented with multiple handicaps. Severe 
isual-impairment was found in four infants with 
Occipital lesions: three had uncoordinated eye 
movements, nystagmus, reduced visual acuity, or no 
apparent vision and one had poor visual activity and 
a left hemianopsia related to right occipital PVL. 
Hearing was normal in all. Development was 
delayed (DQ <80) in most of them. 


Discussion 


The present study indicated that major neurodevel- 
opmental sequelae were closely related to the 
presence of PVL. Our data also confirmed previous 
reports describing a good prognosis for uncompli- 
cated, small, or isolated periventricular-intra- 
ventricular haemorrhage.* '*-2? The interpretation 
and importance of the ultrasound scan findings, and 
more particularly increased periventricular echo- 
genicity, has been disputed.'' ** ** The diagnosis of 
PVL by ultrasonography and assessment of the 
prognosis of this lesion requires (1) systematic and 
sequential scanning in the neonatal period to allow 
precise detection and description of the lesions, (2) 
the use of mechanical sector scanner with high 
frequency transducer to visualise both the peri- 
ventricular white matter and parenchyma and to 
identify small lesions, and (3) a follow up programme 
of all scanned infants whatever the ultrasonographic 
diagnosis to assess and compare prospectively their 
neurodevelopmental outcome. 

We have previously reported in an autopsy 
correlation study that the early changes of PVL— 
that is, increased echogenicity corresponding on 
microscopy with acute coagulation necrosisS— 
evolved into two different patterns. The most 
common change was cystic degeneration with well 
circumscribed echofree areas. The second change 
appeared as a persistent increased echogenicity (Fig. 
5) lasting two to four weeks and was probably 
caused by gliosis with microcalcifications and small 
cysts less than 2 mm in diameter* * not identified by 
our scanning equipment. These observations strong- 
ly suggest that PVL and haemorrhage originating 
from the germinal layer are two distinct entities 
because of their respective topography and micro- 
scopic changes. Germinal layer haemorrhage may 
extend into the ventricular system and parenchyma. 
In our experience, however. ‘parenchymal haemor- 
rhage` is rare. 

The extent of the damage was related to the size 
of the hyperechogenic area and the size, number, 





Periventricular leucomalacia and neurodevelopmental outcome 


Coronal scan at 2 weeks of age, showing a persistent 
increased echogenicity in the parietal areas. 


Fig. 5 


and site of the cysts. As already described in 
neuropathological reports” °° PVL varied consider- 
ably in frequency and site. The preferential distribu- 
tion in our study was in the frontal areas, anteriorly 
to the frontal horns. The periventricular white 
matter of the parietal regions, at the level of the 
foramen of Monro in the centrum semiovale, was 
also often affected. Involvement of the occipital 
radiations, at the trigone of the lateral ventricles, 
was always associated with extensive damage lo- 
cated in the frontal and parietal areas. Lesions 
were most often bilateral and multiple. These results 
support the idea that hypoxic-ischaemic injuries 
occur in the ‘watershed’ areas of the central and 
cortical vascular supplies and in the boundary zones 
between the main cerebral arteries.” 

Major neurodevelopmental handicaps were 
strongly associated with the presence of PVL. A 
clear relation could be established between the type 
and severity of the dysfunction and the site and 
extent of the cerebral lesions. Parietal involvement 
led to motor dysfunction. The more extensive the 
damage the more severe the cerebral palsy. A 
severe visual impairment was found in most infants 
with occipital lesions. Infants with frontal PVL or 
small focal changes of PVL, however, had a good 
prognosis. None of them had a major handicap and 
at 18 months their development was considered 
normal. 

Surprisingly, two children who were sequentially 
scanned had only the persistent hyperechogenic 
appearance of PVL with no cystic cavitation, yet 
they presented with severe sequelae. Leech showed 
a broad variety of microscopic alterations of PVL, 


in diameter, if multiple; might also represent a.. 
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‘the newborn has.an important role in the prediction 
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e conclude that serial brain: ultrasonography 


of, later neurodevélopmental outcome among: pre- 
term infants. It is as important to describe -the 
persistent echogenic appearance of, PVL as the cyst 
formation because major handicaps in. our study 
could be ascribed to both these lesions. A relation 
between site and extent of the lesions and type and 
severity of the handicap was shown. Further follow 
up studies are needed to assess fine psychometric 
abilities and cerebral function in children with focal 
or frontal PVL who were apparently ‘normal’ at 18 
months. 
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Non-convulsive status epilepticus 
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SUMMARY Status epilepticus can complicate any type of seizure activity. A group of 13 children 
with non-convulsive status has been studied. Five presented with chronic fluctuating neurological 
features, while eight had intermittent episodes of their atypical status, although*each of these 
lasted for several days. The clinical features, treatment, and outcome for these groups of children 
are described. Most of the children in both groups are mentally retarded after regressing at the 


time of their status epilepticus. The recognition and aggressive treatm 
important in reducing the risk of subsequent mental handicap. 


Status epilepticus is one of the common medical 
emergencies of childhood. The term is usually used 
to describe repeated tonic-clonic seizures with in- 
tervening loss of consciousness. In this form recog- 
nition is easy and without prompt and vigorous 
treatment considerable morbidity and mortality may 
ensue.! 

Status epilepticus can complicate any type of 
seizure activity. The familiar ‘convulsive’ status is 
but one manifestation of a range of illness. Other 
more insidious presentations, which are by no 
means rare in childhood, have been recognised. This 
paper documents and gives case histories of less 
common forms of status epilepticus with a view to 
highlighting aspects of presentation, treatment, and 
prognosis. 


Patients and methods 


The children studied were those admitted to the 
regional paediatric neurology unit at our hospital 
between 1971 and 1984 with status epilepticus other 
than tonic-clonic status. All children had repetitive 
or fluctuating neurological symptoms coinciding 
with continuous spikes or slow waves, or both, on 
the electroencephalogram (EEG). Seizures were 
classified according to the proposal for revised 
clinical and electroencephalographic classification of 
epileptic seizures.” In some children the neurologi- 
cal symptoms lasted from weeks to several months. 
These children had extensive metabolic, neuro- 
physiological, and, where appropriate, neuroradio- 
logical investigations performed to exclude other 
possible causes of their symptoms. 

Thirteen children (six boys and seven girls) were 
studied. Twelve children were known to have 
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epilepsy and one had never suffered classical seiz- 
ures. The children were divided into two groups by 
mode of presentation, periodicity of symptoms, and 
difficulty of seizure control. 


Group 1. Chronic, fluctuating neurological symp- 
toms with electrical status (Table 1). 


Clinical features 

These children presented insidiously with fluctuat- 
ing symptoms and very prolonged episodes of status, 
lasting from one to 24 months. Two children 
presented with intermittent ataxia but minimal 
impairment of consciousness. One of these had 
never suffered classical seizures. Two further chil- 
dren had intermittent receptive and expressive 
dysphasia, in one case associated with a prolonged 
fugue state. The fifth child showed fluctuating 
unresponsiveness and developmental regression. In 
spite of relevant and extensive neurological 
investigations’ no underlying causes for the chil- 
dren’s symptoms were ascertained. Clinical relapses 
were always associated with electrical status. 


Table 1 Characteristics and epilepsy type in the two 
groups: Group 1, children with chronic, fluctuating 
symptoms: Group 2, children with episodic, acute status 


oy 





Group } Group 2 





(3) ine) 
Male:female 1:4 44 
Age range 10 months--10 years 7 months- th years 
{median} (14 months) (7 years} 


Seizure type Atypical absences: 
Complex partial: 


No previous fits: 


Mvocionte: 
Complex partial: 
Unilateral: 
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Treatment wees 
Table 2(a) gives the response: to treatment witho 
drugs. Because of the insidious Symptoms no child ~ 
was given: intrayepous anticonvulsants at presenta- 
tion. In the three children given adrenocortico- 
trophictkormohte: EEG improyement accompanied 
clinical remission, but relapse occurred on with- 
“drawal and repeated courses were required. Treat- 
“ment with ‘Sodium. valproate in one child with 

intermittent ataxia resulted in sustained clinical and 
“EEG improvement. In a girl with complex partial 
status. treatment with clonazepam was effective after 
“€arbamazepine, phenytoin, and phenobarbitone had 
been ‘unsuccessful. °° 











Outcome.» 

Seizures were well controlled in all cases (<I per 
month) and in two children anticonvulsants were 
eventually stopped without ill effect. The outlook 
for intellectual development, however. was not so 
favourable. Mental regression occurred in four of 
the five children during the period of their electrical 
status, and in each case deterioration halted but did 
not reverse when the tendency to status abated. 


Group 2. Acute, recurrent episodes of status with 
poorly controlled epilepsy (Table 1). 


Clinical features 

Among these children episodes of status were 
characterised by increasing frequency of their usual 
seizure type, most commonly myoclonic jerks, 
atonic attacks, and automatisms. There was variable 
impairment of responsiveness, but in no case was 
there loss of consciousness. Drooling, ataxia, dis- 


Table 2 


orientation, and aggressive behaviour were often 
noted. The duration of status ranged from three 
days to four weeks. In several children there was a 
history of deteriorating seizure control for weeks 
before presentation. In only one child was a 


_ potential precipitating factor (reduction in pheno- 


barbitone dosage) identified. Again investigations 
failed to identify underlying diseases. 


Treatment 

Table 2(b) indicates the poor response to in- 
travenous diazepam, particularly among children 
with myoclonic status. Altogether, diazepam was 
only effective in two cases. Other drugs, notably 
clonazepam and chlormethiazole, were usually re- 
quired. Stopping of intravenous treatment resulted 
in relapse in four cases of myoclonic status. 


Outcome 

All of these children had poorly controlled epilepsy 
(>1 seizure per month). At the time of writing four 
children continued to suffer daily seizures, and three 
of these have suffered further episodes of myoclonic 
status. The outlook for intellectual development was 
poor. Regression in association with their status 
epilepticus occurred in four cases. Extensive inves- 
tigation revealed no cause other than recurrent 
Status for this regression. Four children had com- 
puted tomograms taken two months after the 
episodes of status. These yielded normal results in 
two, but the other two had evidence of cerebral 
atrophy. Again control of status did not result in 
intellectual improvement in any case but merely 
halted further deterioration. 


Response to treatment with drugs in the two groups 





Case no Seizure type 





fa} Group 1, children with chronic, fluctuating status 
No seizures 

Complex partial 

Atypical absences 

Atypical absences 

Atypical absences 


UN B a D e 


tb) Group 2, children with episodic, acute status 


6 Myoclonic 
7 Myoclonic 
8 Myoclonic 


Myoclonic 


10 Myoclonic 
H Complex partial 
12 Complex partial 
13 Unilateral 





Treatment with drugs 





Effective 





Sodium valproate 


Carbamazepine Clonazepam 


Sodium valproate: clonazepam ACTH 

ACTH 

ACTH 
Diazepam Clonazepam 
Diazepam Chlormethiazole 
Diazepam Chiormethiazole 


Clobazam 
Diazepam 


Diazepam: chlormethiazole 


Diazepam; phenytoin 
Clonazepam 
Diazepam 


Diazepam 
Clonazepam 





“Spontaneous resolution. 
ACTH = Adrenocorticotrophic hormone. 


Illustrative case histories 


Case 1. A 3 year old girl had a six month history of 
fluctuating gait disturbance. She had suffered an 
episode of ataxia one year previously. There were 
no perinatal or developmental problems nor a 
history of seizures. On examination she was hypo- 
tonic with an ataxic, broadbased gait. Metabolic and 
virologic studies yielded negative results and a 
computed tomogram was normal. The EEG showed 
continuous, generalised, high amplitude spike and 
slow wave discharges. She was treated with sodium 
valproate. The ataxia improved during the next few 
months, coinciding with EEG improvement. Intel- 
lectual development was normal. 


Case 2. This 10 year old girl had a one year history of 
deteriorating school performance and personality 
change. She had become progressively more with- 
drawn and had prolonged episodes of vacant staring. 
There was variable attention deficit and she con- 
stantly answered ‘Pardon?’ when asked questions. 
Writing ability deteriorated and there was expressive 
dysphasia with persistent word confusion. She had 
suffered tonic-clonic seizures since the age of 18 
months, which were well controlled by sodium 
valproate. On examination she was in a fugue state 
but was cooperative. Psychometric testing showed 
poor auditory memory and verbal coding and a 
reading age of 8-1 years. The EEG showed con- 
tinuous high amplitude spike and slow wave activity 
with left temporal preponderance. Carbamazepine 
was introduced, but the fugue state persisted vir- 
tually unabated for a year with persistent expressive 
dysphasia and EEG evidence of status. At 11 years 
her reading age was 7 years. After introduction of 
clonazepam there was a gradual improvement with 
resolution of the personality change and improved 
word finding. At 13 years the reading age was 11-4 
years and speech was fluent. Full scale intelligence 
quotient (Wechsler intelligence scale for children) 
was 77, the EEG was normal, and clonazepam was 
successfully withdrawn. 


Case 8. This boy presented at 4 years with a three 
day history of myoclonic and atonic attacks and 
intervening lethargy, ataxia, and aggressive be- 
haviour. Developmental progress was normal until 3 
years when he suffered an episode of tonic-clonic 
status epilepticus during an upper respiratory tract 
infection. He subsequently developed myoclonic- 
atonic epilepsy, which was poorly controlled by 
anticonvulsants. On examination he was lethargic, 
ataxic, and dysarthric. Frequent myoclonic jerks 
and atonic attacks were observed. The EEG showed 
continuous, generalised, high amplitude, irregular 





` Non-convulsive status. epilepticus 39 


polyspike and slow wave discharges. Intravenous 
- diazepam produced some EEG improvement But no = 


clinical change.. Infusion of chlormethiazole ended 
the episode but relapse oce egen withdrawal and - 
intravenous clonazepam was subsequently effective. 

The total duration’ of statis’ was: kevas. y 

further episodés occurred and were termifiated b 
clonazepam. At the time..of writing he-was con 
tinuing to have daily’ séizures while. receiving ‘a: 











combination of phenytoin-and nitrazepam and-was . 


mildly mentally retarded. A computed tomogram 
taken two months after the initial episode of status 
showed mild cortical atrophy:, Pe 





Discussion 

2 * a 
In their usual forms myoclonic, absence, partial, and | 
unilateral status share many similarities-with tonic- 
clonic status. The epilepsy of affected children is 
typically resistant to treatment and deteriorating 
seizure control culminates in continuous seizures of 
the type usually suffered by the child. In contrast to 
tonic-clonic status impairment of consciousness is 
marginal and the ictal state is associated with dulled 
responses, automatisms, drooling, ataxia, and be- 
haviour disturbance. Episodes are often prolonged 
and resistant to treatment with intravenous diaze- 
pam. 

Of perhaps greater interest is a group of children 
who present more insidiously with chronic neuro- 
logical symptoms, such as ataxia, dysphasia, and 
unresponsiveness. Symptoms, while fluctuating, are 
not clearly episodic and may persist with varying 
degrees of severity for years. Alterations in respon- 
siveness are subtle and impairment of consciousness 
minimal. Most of these children have a past history 
of epilepsy (complex partial or atypical absences). 
but this has usually been well controlled and 
remission is common. It is not surprising, therefore, 
that the inherent ‘epileptic’ nature of the symptoms 
may not be initially recognised. Given the periodic- 
ity of the symptoms, the EEG evidence of status, 
the exclusion of other potential causes, and the 
response (albeit temporary) to anticonvulsants, 
however, there is no doubt that these children are in 
status epilepticus and should be treated accordingly. 
An index of suspicion is crucial as diagnosis (by 
EEG) is straightforward. 

Brett first drew attention to ataxia as a symptom 
of minor epileptic status.* He considered that this 
‘pseudoataxia’ was due to the intrusion of repeated 
myoclonic jerks. Ataxia may result from disruption 
of cortical connections as well as reflecting cerebel- 
lar or peripheral nerve disease. It may. therefore, be 
a symptom of diffuse cortical disease. The two 
children presented here with intermittent ataxia 
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showed sekeral of the features outlined ‘by Brett. 
notably prolonged fluctuations in symptoms, similar 
“EEG changes, angin one case temporary improve- 
ment With. a a@renocotticotrophic hormone but ‘ulti= 
mate ‘dementix.”.”* 

“Dysphasia i işa “welt documented manifestation of 
non- “convulsive ‘státus, particularly complex partial 
statue? “De P Pasquiet et al reported dysphasia lasting 
three weeks in :ä T7. year old boy with complex 
partial status.’ Kellerman described recurrent apha- 
sia and. personality disorder in a 6 year old boy with 
sleep induced electrical status.’ In both cases lan- 
guage difficulty persisted after status had resolved. 
Dysphasia in.the two cases reported here was much 
more prolonged (lasting one and two years, respec- 

tively) and was less clearly episodic. Although there 
“was gradual resolution in both cases, there were 
residual difficulties with language comprehension 
„and mild mental retardation. 

The. most: worrying feature of the children pre- 
sented in this” series. is the poor prognosis for 
intellectual function. Ten children were ultimately 
retarded, whereas only four were before the epi- 
sodes of status. Investigations failed to elucidate 
other possible causes of regression. The implication 
is that ‘minor’ epileptic status, no less than general- 
ised tonic-clonic status, can cause brain damage. 
Several authors a evidence in support of this. 
Brett reported that 10 of 22 children with minor 
epileptic status showed intellectual regression.* 
Doose and Volzke, in a review of 117 children with 
myoclonic-astatic epilepsy, found a close correlation 
between status and dementia.’ Fifty two per cent of 
children who had suffered status were severely 
retarded compared with 24% of those who had not. 
Ohtahara et al reported that eight of 25 children with 
non-convulsive status regressed, a 

There is no evidence that successful treatment can 
improve intellectual function. The aim is to prevent 
further deterioration, and treatment, therefore, 
should be just as prompt and vigorous as for 
convulsive status. Given the potentially prolonged 
nature of episodes and the poor response to diaze- 
pam, the use of other drugs, such as clonazepam or 

chlormethiazole, should be considered early in the 
course of presentation. In young children with 
chronic symptoms and electrical status adrenocorti- 
cotrophic hormone may be effective. As the effect is 















often transient perhaps treatment should be con- 
tinued for prolonged periods. 

The nomenclature of status epilepticus has been 
confusing.'!""'? Terms such as ‘non-convulsive’ and 
‘minor motor” status have been used to embrace 
types of status other than generalised tonic-clonic 


` status and may imply that these types are less 


severe. Gastaut has stated that there are ‘as many 
types of status epilepticus as there are types of 
epileptic seizure’. Acknowledgement of this fact 
facilitates earlier recognition of less common types 
of status, emphasises the potential for brain dam- 
age, and provides a rational basis for aggressive 
treatment. 


We are grateful to our colleague, Dr J R Roberts, for permission to 
report on children under his care. 
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SUMMARY We describe the failure of an intravenous benzodiazepine to control I-nont-cbnvilsive 
status epilepticus occurring in six patients with the Lennox-Gastaut syndrome. In one patient the 
benzodiazepine induced a paradoxical response with clinical ‘and ea a . 


seizures. 


Non-convulsive status epilepticus is a rare but 
serious complication of seizure disorders in child- 
hood, particularly in the age dependent epileptic 
encephalopathnes, such as the Lennox-Gastaut 
syndrome.! The effects of non-convulsive status on 
cerebral metabolism are uncertain. In children with 
mtractable seizure disorders, however, the inci- 
dence and degree of subsequent mental retardation 
is greater in those who have had one or more 
episode of non-convulsive status compared with 
those who have had no episodes.! 2 In addition, 
during these episodes, the children are very slow to 
react to any stimuli, are unable to concentrate, have 
no ability to learn, become disorientated and 
confused, and often lose speech. Episodes of non- 
convulsive JEE may last from a few hours up to 
several months.* For these reasons such episodes 
are regarded by many as a paediatric emergency 
requiring aggressive treatment. 

While it is recognised that non-convulsive status 
may be drug resistant, ın general intravenous 
benzodiazepines have been considered to be the 
drugs of choice for this complication.?~ Gastaut has 
gone as far as to say that all cases of absence status 
respond within a few minutes to intravenous 
benzodiazepines.° 

We report here our experience with seven 
patients presenting in non-convulsive status treated 
with benzodiazepines. 


Patients and methods 


The patients reported here formed part of a group of 
40 patients with intractable seizure disorders in 
whom testing of benzodiazepine sensitivity has been 
carried out. Nine out of the forty (23%) had an 
electroclinical diagnosis of the Lennox-Gastaut syn- 
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drome, and seven of these nine-presented with-at ` 


least one episode of non-conyulsive status. These 
seven patients had testing of benzodiazepine sensi- 
tivity performed during the acute episodes of status 
and form the subject of this: paper. 

Details of the seven patients are shown in the 
Table. All patients were attending the paediatric 
epilepsy service at the Royal Hospital for Sick 
Children, Edinburgh. There were four boys and 
three girls. The mean age of presentation was 7 
years (range 3-13 years). The aetiology in all cases 
was unknown, but in one patient it was presumed to 
be prenatal in ongin as he showed dysmorphic 
features with microcephaly. The usual seizure type 
in most patients comprised drop attacks, complex 
absences, myoclonic jerks, and tonic seizures. All 
patients had presented with increased frequency tn 
their usual seizures, followed by onset of unrespon- 
siveness, drooling, and prolonged absences, in some 
cases associated with loss of speech and ataxia. 

In all the patients the electroencephalogram 
(EEG) showed continuous or almost continuous 
slow spike or polyspike and wave of varying degrees 
of symmetry and synchrony. The duration of status 
as determined by history ranged from two days to 
five weeks (mean 10 days). 

All patients were given intravenous benzodiaze- 
pines dumng continuous EEG monitoring. Five 
patients were given diazepam in a dose of 0-2-0-3 
mg/kg, one was given clonazepam in a dose of 0-02 
mg/kg, and one was given both clonazepam and 
diazepam. 


Results 


Examples of the EEG response to intravenous 
benzodiazepines are shown ın the Figure. Only one 
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© Before diazepam 











patient showed a positive response with complete 
abolition of paroxysms and improvement ın clinical 
state after treatment with benzodiazepines. One 
patient (case 6) showed a change in his EEG with an 
increase 1n the number of episodes of suppression 
but still with virtually continuous paroxysmal spike 
and wave activity and no associated clinical im- 
provement One patient showed some modification 
of the spike component but continued with high 
amplitude slow wave background activity and no 
clinical change. One patient (case 1) had a para- 
doxical response with the onset 10 minutes after 
administration of benzodiazepines of paroxysms of 
rhythmic spikes at 10 per second followed by spike 
and wave. On each occasion these paroxysms were 
associated with a tonic seizure. Three patients 
showed no change in their EEG or clinical state 


Discussion 


These results suggest that the benzodiazepines may 
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Figure (a) Example of non-response to administration of diazepam in case 3; (b) Paradoxical response occurring in case 1 
associated witht tonic seizure. 


After diazepam 
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not be the most effective treatment for non- 
convulsive status. It is well known, however, that 
the effects of the benzodiazepines are unpredictable 
and that patients’ sensitivity to the drugs may 
change with time, depending on such variables as 
current anticonvulsive treatment and seizure con- 
trol. 

Lagenstein reported a 57% response rate to 
intravenous benzodiazepines in 56 patients with a 
diagnosis of petit mal status. They also reported, 
however, a high relapse rate.® In contrast, Tassinari 
found that only 15% of children with non-convulsive 
status associated with the Lennox-Gastaut syn- 
drome showed EEG or clinical response to intra- 
venous benzodiazepines.’ 

Benzodiazepines act by enhancing y-aminobutyric 
acid (GABA) mediated inhibition in the central 
nervous system by their action on the GABA- 
benzodiazepme/chloride ionophore complex. There 
are at least two pharmacologically distinct benzo- 
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diazepine receptors, and type 2 probably consists of 
several subunits. A recent hypothesis suggests that 
each benzodiazepine receptor has four different 
binding sites for the benzodiazepines and each of 
these sites can exist in three different conforma; 
tions, It is thus theoretically possible for the 
benzodiazepines to increase, decrease, or have no 


re e “effect on’ gabmergic transmission.’ 


a’ ‘adtitiéa! ‘other anticonvulsants are known to 
Aesigesact directly at the benzodiazepine receptor or to 
Haye: other. effects: on GABA -mediated inhibition. 


sth well | as. “the ‘conformational nand interactional 


'cháñiges that may occur in benzodiazepine recep- 
tors, it ıs also “known that.changes in receptor 
“numbers may occur with chronic treatment, and 
thus both down regulation and up Tegulation of 


oa receptors. have been described.” 


` Rive óf. the seven patients in this group had 
_ “ieviously begn on oral treatment with benzodiaze- 
pines and ‘thus these mechanisms may explain their 
subsequent lack of response. Two of the patients, 
however, had no previous exposure to them and 
clearly down regulation of receptors could not 
explain the lack of response in these patients. It does 
seem, however, that the chronicity of the seizure 
disorder, together with the need for many different 
anticonvulsants taken over long periods, seem to 
make negative or paradoxical responses more likely. 
The benzodiazepines are the most effective treat- 
ment for convulsive status epilepticus available and 
from this small series we would not suggest that they 
should be avoided in the treatment of non- 
convulsive status. These results illustrate, however, 
that many patients with non-convulsive status will 
not respond to them in the acute stage. We would 
emphasise the importance of continuous EEG moni- 
toring during the treatment of these patients to 
assess the effects and watch for unusual or para- 
_doxical responses that are more common in this 
group of patients. If diazepam has failed we would 
suggest a trial of clonazepam, although in our 
experience we have not seen anyone in non- 
convulsive status who has responded to clonazepam 
that did not respond to diazepam. These states are 
often very drug resistant, and many different 
therapeutic manoeuvres have been tried. It has been 
suggested that infusion of chlormethiazole may 
enable benzodiazepine sensitivity to return, but this 
has not been our experience. 


In patients who have become resistant to benzo- 
diazepines after a previous response a drug holiday 
of several weeks may allow sensitivity to return 
This approach would only have been applicable, 
however, to one of our patients in this study, as six 
of the seven were not on benzodiazepines at the 
time of testing. Clobazam has been suggested to be 
superior to the other benzodiazepines for chronic 
oral treatment. Our clinical impression is that, while 
tt does seem more effective in other types of 
intractable seizure disorders, it has not proved to be 
an advance in patients with the Lennox-Gastaut 
syndrome. 

If benzodiazepines have failed to control non- ` 
convulsive status we would suggest immediate treat- 
ment with either regular paraldehyde, infusion of 
chlormethiazole, or possibly infusion of barbiturates 
or steroids. 

Although there is increasing concern about the 
possible brain damage caused by recurrent bouts of 
non-convulsive status, treatment of these states 
remain frustratingly difficult with the current anti- 
convulsants at our disposal. 
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Screening for polycystic kidney disease:.importance 
of clinical presentation in the newborn 
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SUMMARY Fifty per cent of the offspring of adults with the adult (dominatit) form of” PiE 
kidney disease are carriers of the abnormal gene. Clinical symptoms and signs before adolescence 
are rare, but renal ultrasonography may detect evidence of cyst formation. Twenty two children, 
all offspring of parents with known adult polycystic kidney disease, have undergone renal. - 
ultrasonography. In six cases evidence of disease was detected without clinical manifestations at -° 
the ages of 1, 2, 5, 8, 13, and 14 years. There were no renal masses, hypertension, haematuria; or 
evidence of renal insufficiency. 

In four children from three sibships, whose families had no previous history of renal disease, 
bilateral renal masses were noted to be present at birth. In each case one parent was subsequently 
found to have adult polycystic kidney disease. At the ages of 1, 4, 6, and 20 years. while renal 
masses were still palpable, there was no evidence of renal insufficiency or hypertension in the 
younger children, while the oldest had mild renal failure. An analysis of the reported cases in 
childhood is suggestive of a bimodal distribution of enlarged kidneys, with a number of cases 
diagnosed at birth or soon after, followed by an increasing incidence during later childhood. 
Adult polycystic kidney disease presenting at birth may be qualitatively different from the disease 
detected by screening programmes of children at risk. 


The adult, dominant form of polycystic kidney We report our expenence with children of parents 
disease ıs rarely diagnosed clinically ın childhood. with adult polycystic kidney disease. Our findings 
As recently as 1976 an eminent nephrologist and are, we believe, useful in helping paediatricians 
expert in childhood hypertension could claim never arrive at a rational approach to this problem We 
to have made the diagnosis in childhood and was also present data and observations on cases present- 
unable to find a single case with nephromegaly or img with renal masses in the newborn penod. 
impaired renal function, or both, in the records of . 

the Los Angeles Children’s Hospital or among more Patients and methods 


than 5000 autopsies ` . The study included two groups of children. The first 

The advent of renal ultrasonography has intro- group comprised subjects referred for screening 
duced a safe, non-invasive method for detection of fecause one parent was known to have adult 
adult polycystic kidney disease, raising issues about Polycystic disease of the kidneys. The second group 
whether the offspring of parents with known disease comprised children who were found to have renal 
should be routinely screened, at what age it should masses at birth and one of whose parents was 
begin, and how often it should be carried out. Subsequently found to have the disease. These two 


Current major paediatric texts express no opinion groups are considered further below 
on this important issue. 


All potential carriers of the adult disease gene Group 1. Twenty two subjects, from 16 sibships, 
should be offered screening before starting their underwent ultrasonic screening. Ultrasound was 
own families on the basis of informed choice and carried out at various times until diagnosis had been 
understanding its nature. As clinical presentation in established Additional investigations included reg- 
childhood ıs rare ıt remains uncertain how early such ular blood pressure determinations, unne analysis, 
screening should begin. and tests on blood creatinine concentrations 
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Patients with the ultrasound evidence of disease 
diagnosed on screening all had the characteristic 
features of renal cysts—that ıs, a non-reflective area 
with somt enhancement behind it There was no 
case of hyperreflective large kidneys resembling the 
recessive form of polycystic disease usually di- 
agposed in the neonatal period. 


Group 2. This comprised four children followed up 
for varying ‘peridds who had been noted to have 
renal magses at birth and in whom both the child and 
one parent were found to have characteristic 
ultrasound/radiological features 


Results 


Group 1. The mean age of the children at their most 
recent screening was 6-25 years, with a range of 1 to 
18 years Six of the 22 cases (27%) have been 
identified as carriers of the gene at 1, 2,5, 8, 13, and 
14 years, respectively. None of these children had 
renal masses or other clinical evidence of disease. 
Two other children had solitary renal cysts of 
uncertain importance and a further two had had at 
least one episode of microscopic haematuria at 1 
year of age ın each case but with normal ultrasonic 
findings. Whereas under the age of 1 year there 
were no cases detected, in the age ranges 1-4, 5-8, 
and 9+ about one third of the children were found 
to have unequivocal ultrasound evidence of abnor- 
mality. The age of first screening and diagnosis or 
last negative screening are listed in Table 1. 

Blood pressure and creatinine concentrations 
were within the normal range ın all screened cases. 
In no case was systolic or diastolic pressure above 
the 95th centile of the Amencan task force on blood 
pressure in childhood at last measurement. Mean 
systolic blood pressure was 100 mm Hg (median 105 
mm Hg), with a range of 80-160 mm Hg, while that 
for diastolic blood pressure was 62 mm Hg (median 
65 mm Hg), with a range of 50-80 mm Hg. Three 
children had had urinary tract infections. Of these, 
one had a positive ultrasound scan. Blood urea and 
creatinine concentrations were within the normal 
range in all the children 


Group 2. Of the children diagnosed by the presence 
of renal masses at birth, one case had hypertension 
during the first year of hfe (maximum blood 
pressure 160/100), but this settled to normal at 18 
months and has remained normal to the age of 6 
years. One of the four patients found to have renal 
masses at birth was in moderate renal failure at 20 
years of age (serum creatinine concentration 200 
umol/l). Table 2 summanises the state of these four 
children. 


Table 1 Details of children screened by ultrasound for 
adult polycystic kidney disease with an affected parent 











Sibship Age (years) 

When first When last Al posve 

screened Screened 
1 6 9 — 
2a 6 7 — 
2b 9 9 — 
3 8 8 8 
4a H 13 _— 
4b 16 18 — 
5 <l 2 —t 
6 1 1 —t 
7a 2 2 — 
Tb 5 5 — 
8 2 3 — 
9 <i 2 ze 
10a 2 5 — 
19b 3 3 — 
11 Birth 1 _ 
12a 13 13 13 
12b 14 14 14 
13a Buth 15 15 
13b Birth 2 — 
14 2 2 2 
15 7 7 7 
16 5 5 5 
“Single cyst only 


tSingle eprsode of microscopic haematuna 


Table 2 Details of the four children with adult 
polycystic kidney disease diagnosed by presence of renal 
masses at birth 








Outcome Affected Renal function 
parent 
la Well at 6 years Father Normal 
1b Well at 1 year Father Normal 
2 Well at 4 years Father Normal 
3 Alive at 20 years Mother Moderate failure 
Discussion 


There have been varying reports on the prevalence 
of clinical features of the adult disease in 
childhood.** Most reported cases have been neo- 
nates with renal masses. Onset of clinical disease in 
later infancy and childhood is rarely descnbed.”° 

Pathological material either after death or 
obtained surgically have formed the basis of other 
studies. Blyth and Ockenden studied 29 cases of 
renal cystic disease and found six had the adult 
form.'° Four were liveborn and two were twin 
abortuses from a family with a history of cystic 
kidney disease. There are isolated reports of new- 
borns or neonates who have been found to have 
cystic kidneys of the dominant type.'! In a similar 
category are other stillbirths and abortuses with 
cystic kidneys.° 
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Cases mav be detected during screening of the 
offspring of adults with disease or a family history of 
disease. One such study included 59 children under 
the age of 12 years among 495 relatives.” Sixteen 
had disease and 10 were considered suspicious, 
almost reaching the expected prevalence of 50%. 
There are no details of the ages of the children and 
whether they had renal masses. Another study of 
3379 individuals from 62 families included one infant 
found to have an abdominal mass at birth.!* Of 15 
subjects screened under 15 years of age, all were 
negative. This study gives the probability for posi- 
tive diagnosis between 15 and 19 as 30% (10 out of 
33 screened). 

In another investigation two cases under 10 years 
(both negative) and 20 between 11 and 20 years 
(three positive) were screened. The authors con- 
cluded that screening by ultrasound between 10 and 
20 years wil. identify about 30% of the potential 
cases. Rosenfield et al detected renal cysts in 14 of 
37 cases between the ages of 18 months and 32 
years.'° Bear et al studied 17 kindreds contaming a 
total of 388 persons.” Of these, 41 were under 10 
years, but only 18 underwent ultrasound examina- 
tion and two cases were positive Of individuals 
between 10 and 19, 43 of 69 underwent ultrasound 
examination and 14 cases were found to be positive. 
A similar study by Sahney et al on 26 cases, of whom 
24 were under 25 years, found 17 to be positive on 
ultrasound examination. Five of the cases were 
under 15 years and one of these, aged 9 years, was 
positive Walker ef al found 11 positive cases out of 
22 children aged 5-17 years by a combination of 
ultrasound, nephrotomography, or pyelography !° 

These series lack the clinical information to allow 
an opinion to be formed regarding the optimal time 
tö carry out screening in children under 10 years. 
Our own data indicate that ultrasound examination 
alone will detect about 70% of the expected cases in 
a group of children between 1 and 14 years but that 
with present methods screening otherwise normal 
babies before 1 year of age is probably not worth 
while. 

Whether an early diagnosis ıs justified remains an 
open question. The parents of most of the cases 
reported here requested screening for their children 
and expressed a desire to know as soon as possible 
whether their child was affected or not. The only 
parent who stated she would rather not have known 
was the mother of one of the babies found to have 
renal masses at birth. The knowledge that their child 
has a 50% ckance of being affected seems to be a 
spur to early identification. In the two cases with 
single cysts the doubtful importance of the finding 
was explained with a recommendation for repeat 
ultrasound in five years. 


Ultrasound examination at 1 year and then again 
at 5 years, followed by five yearly repeats, seems to 
be a reasonable programme in those families who, 
understanding the pathogenesis of the digease, still 
wish to have their children screéned at an early age. 

It 1s of interest that while there are more than 20 
reported cases presenting with renal enlargement at 
birth or soon after, there ıs a relative dearth of 
reported cases in later infancy and childhood. In the 
present seres, for example, whereas’ large renal 
masses were present in the four cases diagnosed at 
birth, the kidneys were not clinically enlarged in any 
of the patients diagnosed b y ultrasound screening, a 
finding noted previously.” Renal masses are de- 
scribed as the commonest clinical presentation in 
childhood, but this occurs mainly m the neonatal 
period. There is no indication in the published 
reports of the steady increase in numbers of cases 
with masses that might have been anticipated. The 
age distribution of reported cases of renal masses 
seems to be bimodal (Figure). This may be due 
merely to under reporting, but against this explana- 
tion is the fact that among those children who have 
been detected by screening as positive, enlargement 
of the kidneys ıs not a feature 

The cases with renal masses in the neonate 
possibly represent a distinctive group. ‘These 


22 


No of cases 
3 





5 


Age at detection (years) 


Figure Age at detection of renal masses of children with 
adult polycysuc kidney disease (reported cases). 
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neonatal cases ‘indutle those: where dai aret 


for various perinatal réasops ‘and -cystic disease of; 


the kidneys was detected | iñeideñtälly at postmortem 
examination Apart frota abortions and stillbirths 
there are three’ such: cases reported and in none are, 
3 the kidneys stated to, have been clinically enlarged, 

` Oné was a child détécted by pfenatal. ultrasound 


examination, - ptesumably . as a result of routine 


screening. 

Other neonates suffered. early deaths or renal 
failure related to Yenal disease. One case with 
Potter’s syndrome and renal masses at birth died of 
pulmonary oedema due to severe hypertension at 7 
months. Another died in’ renal failure at 3 months, 
having been noted to have renal masses at 2 weeks. 
One of the children described by Proesmans et al 
was found to have renal masses and hypertension 
soon after birth and was in moderate renal failure at 
7 years of age.!? In all these cases the cause of death 
or renal failute seems to have been due to severe 
early adult polycystic kidney disease Of 25 infants 
found to have renal masses at birth, eight had died 
of perinatal events not related to their kidney 
disease, while seven were either in renal failure or 
had died of complications of their renal disease, 
before the age of 8 years.” The neonatal form of the 
disease (renal masses at birth) seems to have a bad 
prognosis, yet those cases who did not develop early 
signs of deterioration seemed to be very well with no 
evidence of impaired renal function as late as 9 years 
of age. Even infants with hypertension during early 
life may have normal renal function in later child- 
hood with apparent disappearance of hypertension 
(our case 1b).* One of our patients is in moderate 
renal failure at 20 years. The apparent high mortal- 
ity among newborns found to have renal masses 
contrasts with the cases diagnosed by screening, who 
seem to have the same general expectation of 
survival as adults. 

If the cases presenting neonatally do represent a 
special group several possible explanations might 
account for this. The gender of the parent with the 
abnormal gene might determine the occurrence of 
renal masses in the newborn. This seems to be ruled 
out by the fact that of the reported cases, in whom 
the relevant information was available, the affected 
parent was the father and mother in eight cases, 
respectively. 

The expected frequency of the gene for adult 
polycystic disease in homozygous form may be 
estimated as q’, or one m one million births, where 
q represents the frequency of the abnormal gene and 
has a value of 0-001. It might be expected that in 
homozygous form the gene would have a more 
severe effect. In no case presenting in the newborn, 
however, has both parents been shown to have the 


gene. There seem to be no reported cases of 
putative homozygous disease. 
The same individual might have in heterozygous 


~ form both the gene for the adult variety and that for 


-autosomal recessive polycystic disease of the kidney 

If allelic then both genes would be expected to occur 
in the same individual with a frequency of 2qr, or six 
in a million births, where r represents the frequency 
of the gene for recessive polycystic disease and has a 
value of 0-003. If not allelic then the frequency 
would be 2pqX2pr, or 12 in a milhon births. In 
either case manrfestation might be more ‘severe’ 
than in simple heterozygous adult polycystic kidney 
disease. Either hypothesis would account for the 
fact that in no fewer than three families there have 
been siblings reported with neonatal renal masses, 
an extraordinary coincidence for what 1s an extre- 
mely rare presentation 7” An incidence of 6~12 per 
million is not inconsistent with the apparent fre- 
quency of renal masses due to apparent adult 
polycystic disease in the newborn. 

While ultrasonography remains at present the 
most effective screening procedure it may well be 
that the development of gene probes based on the 
discovery of genetic markers closely linked to adult 
polycystic disease on chromosome 16 will eventually 
replace ıt.” This is a technology for the future 
rather than the immediate present. 
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D WILSON-STOREY 
Western General Hospital, Edinburgh 


Scrotal, swellings in’ the under 5s 


SUMMARY Scrotal swelling is a common cause of referral to the paediatric surgical services in 
` Edinburgh, constituting 12% -of total admissions. Of these, 2818 (65%) were in boys under the 
age of 5 years, with a wide variety, including inguinal hernias, hydroceles, testicular torsion, 
tumours, and some interesting but uncommon conditions. A retrospective study was performed 
over a 12 year period to assess the incidence, aetiology, mode of presentation, disease, and 
management of scrotal swellings in boys under 5. Although most of the causes of these swellings 
were easily elucidated from a history and clinical examination, it was apparent that a high level of 
suspicion was also necessary to ensure that more serious problems did not go undetected. 


This paper studies the incidence, aetiology, disease, 
mode of presentation, and management of scrotal 
swellings presenting over a 12 year period (1972-83) 
in boys under the age of 5 years. 

A total of 37 001 patients were admitted to the 
paediatric surgical wards m Edinburgh (Royal Hos- 
pital for Sick Children, Western General Hospital, 
and Leith Hospital) over this period. Of these, 4341 
were due to scrotal swelling, and 2818 of the scrotal 
swellings were in boys under 5. 

The case notes of these patients admitted due to 
scrotal swelling were examined and assessed by the 
author and the findings presented. 


Findings 


Inguinal hernia. A total of 2031 inguinal hernias 
were seen in boys under 5 during the 12 years These 
constituted 60% of the total inguinal hernias seen. 
There was, incidentally, an overall boy:girl ratio of 
4:1 in the paediatric age group over this period also. 
Details of these hernias are given in Table 1. 


Hydroceles. A total of 753 hydroceles in the under 5s 
were operated on during this period (86% of the 
total hydroceles seen). Of these, 507 (67%) were 
right sided, 185 (25%) left sided, and 61 (8%) 
bilateral. 


Testicular torsion. Altogether, 25 cases of testicular 
torsion (or torsion of testicular appendages) were 
seen within the age group of this study (56% of the 
total seen). Details of these are given in Table 2. 


Tumours. Seven primary intrascrotal tumours were 
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presented in the first five years of life. Ages at 
presentation ranged irom 7 days to 5 years. There 
were three cases of rhabdomyosarcoma (of epididy- 
mis and urachal remnant) and one case each of 
orchioblastoma, androblastoma, lymphangioma, 
and benign teratoma. The left to right ratio was 6:1. 

All these tumours presented with scrotal swelling. 
The histories, however, varied from one day (rhab- 
domyosarcoma) to three months (benign teratoma). 
The latter case was the only one with a history in 
excess of two weeks. 


Other scrotal swellings. The other scrotal swellings 
seen were secondary to intra-abdominal problems 
(blood or chyle after a traumatic vaginal delivery 
and parenteral feeding fluid after a saphenous vein 
long line had migrated through a lumbar vein, 
piercing the peritoneum of the posterior abdominal 
wall into the peritoneal cavity). There were also a 
few cases of haematoma and subsequent wound 
infection after scrotal surgery (orchidopexy or 
orchidectomy) 


Discussion 


One in eight admissions to paediatric surgical beds 
(in Edinburgh) ın this study period was due to some 
type of scrotal swelling. Of these, 65% were in boys 
under the age of 5. The mode of presentation 
depended on the underlying disease, but it was not 
always possible to make a correct diagnosis from 
history and clinical features alone—for example, 
acute presentation of boys with testicular neoplasm. 
By far the most common scrotal swellings were due 
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to a patent processus vaginalis, which constituted 
98% of total swellings 


Contralateral 


hernia, 
10 


Inguinal hernias. It 1s estimated that 1-3% of 
children develop an inguinal hernia and that there is 
a pronouncec preponderance of boys (6 1 boy to girl 
ratio).! In this series, however, the boy to girl ratio 
was much less at 4:1. A total of 60% of the hernias 
presenting tc this umt were ın boys under the age 
of 5. 

It can be seen from Table 1 that there was a 3:2 
ratio of right sided to left sided hernias, which 
corresponds to the findings in most other series Our 
incidence of bilateral hernias, however, was only 
8-5%, which ıs much less than others have reported. 
Two hundred and fifty one (12%) patients with 
inguinal hernia subsequently developed a contra- 
lateral hernia The incidence of contralateral hernia 
was much h:gher in those who originally presented 
in the neonatal penod (27%) than in those who 
presented later (12%), as others have described.* 
The incidence of irreducible inguinal hernias and 
their outcome varied with the age of the child at 
presentation, as follows. 

There were 37 inguinal hernias in boy neonates. 
Of these, 27 (73%) were irreducible at presentation 
Of these 27 irreducible hernias, 14 reduced spon- 
taneously after analgesia and head down position or 
gallows traction and/or gentle manipulation/taxis. 
At surgery in the 13 cases that failed to reduce seven 
had viable bowel on exploration, but sıx (22% of the 
total) contained infarcted small bowel that required 
resection 

There were 72 irreducible hernias in this age 
group, and of these, 55 reduced on conservative 
management. The other 17, however, were ex- 
plored, and two (3% of the total) required bowel 
resection. 

The overall incidence of irreducibility was 5%, 
and of these, 8% contained ischaemic bowel. 

It is thus clear that the early diagnosis and 
management of irreducible mguinal hernias is vital 
in all cases but especially mm the neonatal pernod 
when morbidity and mortality are significantly 
greater. There were nine recurrent inguinal hernias 
(0-4%) in this series, which ıs similar to that found in 
other series.? 
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Recurrences 


No requiring 
bowel resection 


No responding 
to sedation 
and manpulauon 


21 
70 
91 





Acute 
presentation 
{irreducible} 





Bilateral 
3 

170 

173 





Type of hernia 
Right 
sided 
30 
1067 
097 


Total No 

of hernias 
37 

1994 

2031 





Hydroceles. There were 753 congenital hydroceles 
treated surgically during this period. These were in 
boys in whom the processus vaginalis had remained 
patent in excess of 18 months after birth or m whom 
a tense hydrocele was causing pain and discomfort 
or difficulty ın excluding any underlying disease 
(testicular torsion or tumour). 














Table 1 Details of inguinal hernias in boys presenting under the age of 5 years 
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Total 
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Table’ 2 “Petals of catia torstons n n boys presenting under the age of 5 years 




















å Type of torsion ` tc Orchidectony 
Right sided Left sided Testicular Tesncular! 
i . Pee ae 5 epididymal 
' : “sy appendage 
; i bs ji 
Age at presentation i ae on k 
Neonatal _ 6 i 6 0 6 0 4 
4 weeks to 5 years 19 ` 5 14 15 4 3 
Total 25 -H 14 21 4 7 








Torsion. It can be seen from Table 2 that there were 
25 cases of torsion of the testis or its appendages. 
Again the findings differed depending on age at 
^ presentation... are 

‘Six case’ Bresénted in the neonatal penod, all 
‘with ‘night ‘sided testicular torsion. Of these, five 
were extravaginal” (common) and one intravaginal 
(rare). 

. At operation four testes were gangrenous and 
vemoved. but the vascularity of two testes, which 
were described as ‘dusky’, improved on resolution 
of the torsion and were salvaged. 

There were 19 cases who presented outside the 
neonatal period, of whom 14 had left sided and five 
right sided lesions. Of these, there were 15 testicular 
torsions and four cases of torsion of the appendices 
(four hydatids of Morgagni and one organ of 
Giraldés). Of the 15 testicular torsions, three were 
irreversibly ischaemic and therefore removed. 

The diagnosis and early management of testicular 
torsion 1s essential if the testis is to be saved. This is 
especially so in the neonatal penod when the 
chances of testicular salvage are very poor.‘ 


Neoplasms. The incidence of testicular neoplasms in 
the paediatric age group has been estimated to be 
roughly 2 per 100 000, with most occurring within 
the first two years of life. 

In this series 0-25% of scrotal swellings were due 
to an intrascrotal tumour. The age range at pres- 
entation was 7 days to 5 years. Four of our cases 
(57%) were over the age of 2 years There was a 
pronounced preponderance of left sided tumours 
(6:1). Most mntrascrotal tumours present as a slowly 
enlarging lesion, but in this series only one case had 
a history in excess of two weeks. There were two 
cases (rhabdomyosarcoma) with a very short history 
of less than two days, which presented as emergen- 
cies with acute scrotal pain and swelling where the 
final diagnosis was made at immediate exploration 
to exclude testicular torsion or intrascrotal trauma. 
Thus the history and clinical features did not suggest 
neoplasia, and only a very high level of suspicion 





will prevent these lesions being missed at presenta- 
tion. All tumours were treated by orchidectomy 
(after first ligating the spermatic cord at the level of 
the deep inguinal ring). Three tumours were treated 
with adjuvant chemotherapy, and one required 
radiotherapy. There was one death six months after 
diagnosis (a case of rhabdomyosarcoma or urachal 
remnant who presented with a 24 hour history of 
scrotal swelling and widely disseminated disease). 


Other scrotal swellings. The other scrotal swellings 
seen were either due to fluid passing through a 
patent processus vaginalis (blood, chyle, or 
parenteral feeding fluid) or scrotal surgery. There 
were nine cases seen of idiopathic scrotal oedema 
but they were all over the age of 5 years. We did 
not see the variety of scrotal swellings due to 
medical causes—for example, Henoch-Schoniein 
syndrome—that are reported in other series 


Conclusion 


Scrotal swelling 1s a common condition ın boys 
under the age of 5, with a wide range of diseases 
Only by careful history taking and examination and 
a very high level of suspicion will the less common 
and more serious conditions be diagnosed and 
treated promptly. 


I thank Mr W H Bisset, Mr W G Scobie, Mr G A Mackinlay, and 
Mr J D Orr for allowing me to review their cases and for help in the 
preparation of this paper 
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Growth hormone response to a aiid exercise a 
test in relation to puberty. and: stature i 


S A GREENE, T TORRESANI, AND A PRADER > 
Department of Pediatrics, University of Zurich, Zurich, Switzerland 


` 


SUMMARY Growth hormone (GH) was measured before and 10 minutes after a standardised | 
bicycle exercise test (duration 15 minutes) in 37 short children (group 1: mean (SD). age 12-8 (3-5) 
years; mean (SD) bone age 10-4 (3-6) years; mean (SD) height standard deviation-spore (SDS) 
—2-8 (0-7)), 16 tall children (group 2: mean age 12-9 (2-8) years; mean bone age 13-9 (1-4) years; 

mean height SDS 3-0 (0-8)), and 30 normal children (group 3: mean age 13:3 (3:2) years; mean 
bone age 12-8 (3-4) years; mean height SDS —0-4 (0-8)). Results of GH are expressed as mean 
(SEM). 

The pre-exercise GH was similar in the three groups (group 1, 8-0 (2-3) mU/; “group | 2, 8:5 
(2-5) mU/, and group 3, 8-3 (2:3) mU/1). There was a significant rise in GH after exercise in all 
three groups. GH after exercise was higher in group 2 (35-1 (2:5) mU/) compared with groups 1 
and 3 (17:8 (3-0) and (20-8 (3-2) mU/l). Post-exercise GH was <10 mU/ in 29 children 
(34% total; 49% group 1, 6% group 2, and 34% group 3). There was a positive relation between 
post-exercise GH and both bone age and pubic hair stage. Multiple regression analysis revealed 
that relevant predictors of a rise in GH with exercise were different for the sexes in these children 
with varying stature: for boys, bone age and pubic hair stage; for girls, height and height SDS. All 
the tall girls were in puberty. No statistical relation was observed between post-exercise GH and 
cardiovascular response to exercise, time of day of exercise, time of eating before exercise, and 
plasma insulin or insulin to glucose ratio at time of exercise. We conclude that the GH response 
to the physiological stimulus of exercise is higher in puberty compared with childhood. 
Therefore, although children may be suspected of having GH deficiency after a failure of GH to 
increase after exercise, a non-response may be a normal finding in prepubertal children, 
independent of stature. 


The growth hormone (GH) response to the physio- Patients and methods 


logical stimulus of exercise is advocated as part of 


the investigation of growth disorders in children.'* 
As in pharmacological and other physiological tests 
of GH secretion, however, the stimulus of exercise 
may fail to induce a significant mise in plasma GH 
concentration.’ Studies investigating the factors that 
influence GH response to exercise have concen- 
trated on the standardisation of the exercise test and 
the degree of work performed by the subject. Even 
with attention to these details, there 1s still a high 
percentage of children with no nse in GH with 
exercise—that is, a false no response. We therefore 
investigated factors that influence the GH response 
to exercise by measuring GH before and after a 
standardised exercise test ın short and tall children 
and compared this response with that seen im 
children of normal stature. 
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Eighty three children (49 boys and 34 girls) were 
investigated. Group 1 consisted of 37 short children 
(27 boys and 10 girls) with constitutional growth 
delay, defined as height <3rd centile with a height 
velocity at the 50th centile for age (according to data 
from the Zurich longitudinal growth study). (Prader 
A, Issler C, Molinari L, Largo R. Body measure- 
ments, growth measurements and bone age of 
healthy children, Unpublished data.) Group 2 con- 
sisted of 16 tall children (eight boys and eight girls) 
whose height was >97th centile Group 3 consisted 
of 30 children of normal stature (14 boys and 16 
girls) whose height was between the 3rd and 97th 
centiles; 20 were friends or siblings of children in 
groups 1 and 2, and 10 were children under 
investigation for other endocrine problems but in 
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ERN was canal: "Tnforticd consent: was 


(Greulich and Pyle’), and height standard deviation 
“score (SDS) for each group is shown in Table 1 


Each child performed a 15 minute standardised 


incremental workload test using a bicycle ergometer 
(Puch Tunturi). In the first five minutes of the test 
the child exercised at a constant work load of 
1 watt/kg, in the second five minutes at 1-5 watts/kg, 
and in the final five minutes at 2 watts/kg At the 


_end of the exercise period the pulse rate was 


counted. All children completed the exercise test. 
The youngest child was 5-3 years of age and the 
shortest child 100-2 cm in height. 

Blood samples were taken from 75 of the children 
(90%) before the exercise test and from all of the 
children 25 minutes after the start of the exercise. 
Group 1 had blood taken at more frequent intervals: 
0, 5, 10, 15, 25, 45, and 60 minutes from the start of 
exercise. From each blood sample blood glucose 
(mmol/l), plasma insulin (pmol/l), and plasma 
growth hormone (mU/I) were measured according 
to our laboratory methods.'? 

Statistical differences comparing pre- with post- 
exercise GH were calculated by a paired Wilcoxon 
test. Statistical differences of post-exercise GH 
within the three groups were calculated by the non- 
parametric ranked analysis of variance according 
to Kruskal! and Wallis. Statistical differences in 
prepubertal post-exercise GH compared with 
pubertal values were calculated by a Mann-Whitney 
test Calculation of relevant predictors of the post- 
exercise GH response was performed by multiple 
regression analysis | 


Results 


The plasma concentration of GH pre- and post- 
exercise 1s given in Table 2. Results are expressed as 
mean (SEM). 

Pre-exercise GH was similar ın all three groups. 
There was a significant increase in GH with exercise 








Pre-exercise Post-exercise 
Group | 80 (23) 17 8 (3 0) 
Group 2 85 (25) 35 1 (25) 
~ Group 3 83 (22) 208 (32) 





in all three groups (A GH: group 1, 9-8 (2-7) mU/L, 
group 2, 26-6 (2:5) mU/l, and group 3, 12-5 (2:7) 
mU/l; p<0-001). This nse in GH with exercise 
remained significant on separation of the groups by 
sex, with the exception of short girls (group 1 girls). 
Post-exercise GH was significantly higher in group 2 
compared with groups 1 and 3 (p<0-005). Separa- 
tion of the groups by sex revealed no significant 
differences ın boys in post-exercise GH (group 1, 
19-0 (3-6) mUA, group 2, 27-1 (3-1) mU/, group 3, 
22:9 (4-7) mU/) but a significantly higher GH in tall 
girls (group 1, 14-5 (5-7) mU/, group 2, 43-0 (8-9) 
mU/, and group 3, 18-9 (4-5) mU/; p<0-025). 

In the seven children from group 1 who had blood 
taken more often during and after exercise GH 
peaked between 15 and 25 minutes. At 0 min- 
utes mean GH measured 3-9 mU/l, at 5 minutes 
5-0 mUA/, at 10 minutes 9-7 mU/I, at 15 minutes 
16-0 mU/l, at 25 minutes 16:0 mU/], at 45 minutes 
10-0 mUA, and at 60 minutes 3-3 mU/I, respectively 

Post-exercise GH was <10 mUA ın 29 children 
(34% total; 49% group 1, 6% group 2 and 34% 
group 3). No significant relations were observed 
between post-exercise GH and time of day of 
exercise, time of last meal in relation to exercise 
test, plasma insulin or insulin to blood glucose ratio, 
or cardiovascular response to exercise. All children 
had a pulse rate above 160 beats/min at the end of 
the exercise, with 85% having a pulse rate >200. 

There was a positive relation between post- 
exercise GH and both bone age (p<0-05) and pubic 
hair stage (p<0-05); this was also present on 
separation of the groups by sex (Figs. 1 and 2). 
Post-exercise GH was significantly higher with 
advancing bone age and in post-puberty compared 
with prepuberty: GH at bone age <10 years was 
13-8 (2-8) mU/l and at bone age >10 years was 
25-3 (2-7) mU/| (p<0-01); GH at pubic hair stage P1 
was 12-8 (2-2) mU/I and at P3-5 was 31-4 (3-4) mU/A 
(p<0-05). Multiple regression analysis revealed that 
the relevant predictors of a rise in GH with exercise 
was different for the sexes: for boys, the predictors 
were bone age and pubic hair stage (p<0-001); for 
girls, the predictors were height and height SDS 
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Fig 1 The post-exercise growth hormone response 
(10 minutes after a 15 minute exercise period) related to 
bone age in group I (short children) (å), group 2 (tall 
children) (O), and group 3 (children of normal 
stature) (Œ) 
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Fig 2 The post-exercise growth hormone response 
(10 minutes after a 15 minute exercise period) related to 
pubic harr stage according to Tanner’ in children of 
varying stature. Data for boys and girls combined 
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‘children had ‘a. ‘false no response’ “result, ‘wath ~ 


post-exercise GH <10 mU/. Failure to! detect arrise :* ' 


E - in GH after the exercise could be accounted for by 


the “ase of á single:bload test taken: 10 minutes ‘after’ 
thé exercise, which- may miss a tise im GH: “Previstis” 
studies have: shown this; however, to be the. time of: 


, 


the peak response of GH to exereise,' '* 1° anid this a 


was confirmed in the seven children from group 1 


who had blood samples taken at more pequeny 1 


intervals. 

The degree of physical work performed dinig the 
exercise test is a factor known to influence the GH 
response to exercise. Prolonged mild exercise and 
severe maxımum exercise have both been shown to 
be poor stimuli of GH; a submaxımal workload test, 
exercising to roughly 70% of maximum oxygen 
capacity, with the exercise period limited to between 
10-20 minutes, seems optimal in inducing a rise in 
GH.! In this study the exercise period was 15 
minutes and a rise in the pulse rate to >160 
beats/min suggests that an oxygen uptake in the 
order of 70% was achieved,'* even in the face of the 
expected variation ın physical fitness of the children. 

No relation was observed between the post- 
exercise GH response and time of day at which the 
exercise was performed (all tests being performed 
between 0800 and 1700h) and im the timing of the 
meal previous to the exercise. Insulin and blood 
glucose concentrations at the time of the exercise 
also had no relation to the GH response. 

The development of puberty influenced the GH 
response to exercise. The older the bone age and the 
further the stage of pubic hair development the 
higher the post-exercise GH concentration The 
relevant predictors of GH response were different in 
the groups of children when separated by sex: 
multiple regression analysis confirmed bone age and 
pubic hair stage as the relevant predictor in boys but 
suggested that stature was the relevant predictor in 
girls Height, age, bone age, and pubic hair stages 
themselves were correlated with the pubertal growth 
spurt, and this would seem to account for the higher 
GH in tall children in comparison with other 
children. The apparent excessive GH response in 
tall girls, however, is not completely explained. It 1s 
interesting to note that tall girls in puberty have 
been reported as showing a ‘paradoxical’ GH 
response to oral glucose!” and thyrotrophin releas- 
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Growth and growth factors in diabetes inellitus 
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a 


S SALARDI, S$ TONIOLI, P TASSONI, M TEELARINI, L MAZZANTI, AND. E CACCIARI 3 
2nd Paediatrıc Clinic of the University, University of Bologna, Bologna, Italy ? ' 


SUMMARY Growth of 79 children with diabetes was analysed at diagnosis and again raeno one to 
10-7 years of treatment with insulin. Both sexes were tall at onset, whereas at the last-observation 
boys alone showed significant growth retardation. Height standard deviation store (SDS), 

however, showed no significant fall either in 32 subjects reassessed after five years of disease or in 
18 subjects examined at full stature. Skeletal maturity was not significantly impaired after 
treatment. Pubertal growth spurt was reduced, especially in girls and in subjects with onset of 
disease at or around puberty. We found no significant correlation between height and height 
velocity SDS and glycosylated haemoglobin values or secretion of growth hormone during the 
arginine test. Somatomedin C values were correlated with height velocity SDS in prepubertal 
boys. The results of this study suggest that there are interferences in the growth.of children with 


diabetes but that they do not seem to have 


It ıs well recognised that growth ts seriously m; 
paired i in cases of very poorly controlled diabetes. ! 
What is less certain, however, 1s whether diabetes 
influences growth or limits adult height in children 
treated conventionally in whom the disease 1s fairly 
well controlled—that is, most cases today. 

There are some discrepancies in the findings of 
various authors who have published papers on this 
subject. Tattersall et al found that in patients with 
type 1 diabetes there was a decrease in adult height 
compared with their identical non-affected twins * 
Growth delay was also observed by Jivani et aP and 
Edelsten et al,‘ while according to Birkbeck, 
Rudolf et alf and Jackson’ children with a fairly 
high degree of metabolic control showed normal 
growth rate. 

The methods used ın these studies vary, however, 
and are questionable as regards the way in which 
growth delay was calculated, the type of follow up 
used, and the methods used for assessing diabetes 
control, 

This study reports our experience with a group of 
children with diabetes followed longitudinally from 
the onset of disease. In these subjects height and 
height velocity were evaluated as standard deviation 
scores (SDS) and control of the disease as total 
glycosylated haemoglobin (HbAjc). 

Further, in these subjects growth rate was com- 
pared with secretion of growth hormone and plasma 
somatomedin C concentrations 


Patients 
Seventy nine subjects (35 boys and 44 girls, with 58 


a significant influence on adult height. 


prepubertal and 21 pubertal) with type 1 diabetes 
mellitus, aged 0-7-14-8 years (mean (SD) 7-44 
(3-56) years) were examined at the onset of disease. 
These subjects were observed over a period of one 
to 10-7 years (mean (SD) 4-48 (2-59) years), 32 (18 
girls and 14 boys) have been followed longitudinally 
for at least five years. 

At the onset of disease and at each subsequent 
control (three or four times a year) the following 
details were evaluated in each child: height as 
centile and as SDS, pubertal stage, bone age (in 66 
cases), and control of the disease by HbAjc assay. 
During this entire period of observation mean 
(SD) HbA;c was 11-17 (1:31)% for boys and 11-96 
(1-81)% for girls. We considered subjects with 
HbAic values <10% as having good control, those 
with HbAic values between 10 and 12% as having 
fair control, and those with values >12% as having 
poor control. 

Height velocity was calculated annually as SDS. 
Somatomedin C basal values were determined in 43 
subjects, and 72 also had an arginine test to evaluate 
growth hormone Overall secretion of growth hor- 
mone was evaluated as the integrated area of the 
curve. 

During the observation period, 26 subjects (nne 
boys and 17 girls) entered puberty, while 18 subjects 
(10 boys and eight girls) reached adult height. 


Methods 


Tanner’s centiles® were used in the evaluation of 
height and height velocity. 
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Height. and hejght velocity SDS were čalculated ` 
; where Xr is the’ 





ïs actual: ineasufemént, “Mx is. the mean (50th centile) 
of subjects of.the same chronological age, and Sx ıs 
-the standard deviation corresponding to that age. In 


,, those cases where bone age was delayed or ad- 


, vanced: by more than ‘one ‘standard deviation com- 
‘pared with gbronolonral.s age SDS referred to bone 
age. 


Pubertal’ stage” was , evaluated according to 
Tanner? and pone age according to Greulich and 
Pyle’s atlas. - 

HbAic was assayed ‘with  Trivellr’s method 


K (BIORAD “Column Method)!! and growth hor- 
-mone by‘radiommunoassay. Somatomedin C was, 
-measuted by radidummunoassay (RIA kit; Nicholas | 
“Institute Products, San Juan Capistrano, California, 


United’ States) in accordance with the method of 


+ 


Height (cm) 


After treatment 


1 2 3 4 5 6 7 8 9 10 





Furlanetto etal ? The intra- and i interassay vaniabilities 


-a were 5% and 10%, respectively. The ‘r’ correlation 


coefficient, Student’s t test, paired t test, and ¥? test 


were used for statistical analysis of the data. 


Results 


Height. Figures 1 and 2 and Table 1 show the height 
distribution of all the subjects, both at onset of 
disease and at the last observation. From Table 1, it 
is evident that at the onset of disease most of the 
boys and girls were tall and that the number of boys 
whose height was over the 50th centile was signifi- 
cantly (p<0-05) greater at the onset of disease than 
atter treatment. 

Table 2 shows the mean centiles and height SDSs 
both at the onset of disease and at the last ob- 
servation. Height SDS in the boys was significantly 
(p<0-0025) higher at the onset of disease than after 
treatment. 
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Fig.1 Height at onset of disease and after treatment ın 35 boys with insulin dependent diabetes mellitus 
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Fig.2 Height at onset of disease and after treatment for 44 girls with insulin dependent diabetes mellitus. 


As the period of treatment in these subjects 
varied considerably we subsequently made this varı- 
able uniform, taking into consideration only those 
patients (32 cases, 14 boys and 18 girls) observed 
during their first five years of disease. The data 
referring to these subjects are reported in Table 3. 
Analysis of these data (paired t test) indicated no 
differences between SDS values at the onset and in 
the fifth year of disease. 


Table 1 Height at onset and after treatment in children 
with insulin dependent diabetes mellitus 











No of cases 
250th centile <Sith centile 
Boys (n=35) 
At onset 21 14 
After treatment 12* 23 
Giris (n=44) 
At onset 28 16 


After treatment 29 





"=d 64, p<0 05 


Table 2 Mean (SD) height centile value and height 
standard devianon score (SDS) at onset and after treatment 
in 35 boys (M) and 44 girls (F) with insulm depencent 
diabetes mellitus 








Sex At onset After treatrtent 
Height cenule value M 53 63(26 60) 45 48(29 45) 

F 57 93(27 36) 54 72(27 N) 
Height SDS M +0 46(1 32) —0 40(0 99)* 

F +0 49(1 30) +0 002(1 03) 


“p<0 0025 v Height SDS at onset 


Table 3 Mean (SD) height centile value and height 
Standard deviation score (SDS) at onset and after five 
years of treatment in 14 boys (M) and 18 girls (F) 
with insulin dependent diabetes mellitus 





Sex Af onset After five years of 
treatment 
Height centile value M 49 06(25 82) 31 20(24 67) 
F 63 10(23 92) 57 14(25 62) 
Height SDS M +0 66(1 66) —0 37(1 32) 
F +0 86(1 05) +0 052(1 05) 
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= stature: “during | follow up-(10 boys and eight girls) 
showed thit the initial-mean'of the SDS values was 
not Significantly different from the’ final ` mean: for 


S sither boys. or guls, (Table 4). 


5 Skeletal satiri. 'The bone age mean, on at the ` 


` onset-of disease and after treatment; did not. differ 

-from ‘the „chronological age mean’ (Table ,5). 

ge “The percentage: „of subjects with bone age delayed 
-Or advariced more than one standard deviation was 

not significantly. ‘different either - ‘before « or after 
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` Height velocity. “The mean “yelstity SDS decreased 
progressively during the first years ‘of disease only in 
‘those subjects! who‘ were pubertal from onset. 


ry 


. Patients with onset at, least three years before 


Table 4 Mean (SD) height standard deviation score at 
~oriset and at full stature in 18 patients with diabetes 








At onset Al full steture 
Boys (n=10) +0-10(0 60) 0 50(0 90) i 
Gurls (n=8) ? +0 11{1 64) +0 03(1 63) 





Table 5 Skeletal maturity at onset and after treatment 
in 30 boys (M) and 36 girls (F) with diabetes 








Sex Al onset Afte: treatment 
Mean (SD) chronological age M 8 05(4 04) 12 34(4 14) 
F 7:23(2 94) 11 76(3 59) 
Mean (SD) bone age (yrs) M 7 7X4 68) 12 00(4 50) 
F 7 66{3 38) 12 14(3 41) 
% Cases with advanced M 100 107 
skeletal maturation F 166 187 
% Cases with delayed M 20 0 214 
skeletal maturation F 84 31 
% Cases with normal M 700 679 
skeletal maturation F 756 782 





puberty. ‘showed a growth spurt that was slightly 


‘lower than the mean and not delayed This was 


especially so in the girls (Fig 3). On the contrary in 


- those patients with onset at or around puberty the 


spurt, which had already begun, seemed to be 


‚interrupted suddenly (Fig 4). 


. Puberty. The ‘data referring to puberty are summa- 
=- mised in Table 6. 


Metabolic control. We found no significant correla- 
tion between mean HbA jc values obtained over the 
entire observation period and either height SDS 
score, values of the difference in the scores before 
and after treatment, or velocity SDS. 

If mean HbAjc values are evaluated by year of 
disease a significant positive correlation (p<0-01) ıs 
found only in the second year of disease between 
HbAjc values and velocity SDS. The height and 
height velocity SDS means were no different in 
subjects with good, fair, or poor control. 


Growth hormone and somatomedin C. Soma- 
tomedin C values and secretion of growth hormone 
during the arginine test did not seem to be signifi- 
cantly correlated either with height SDS, velocity 
SDS, or HbAjc values. Somatomedin C values 
were, however, positively correlated with velocity 
SDS (p<0-05) only in prepubertal boys 

As reported ın one of our previous papers" it was 
only in prepubertal subjects that means soma- 
tomedin C values seemed to be significantly lower 
than in the respective control children. 

Using the 274 control subjects examined ın our 
previous study,'* we subdivided our subjects accord- 
ing to whether somatomedin C values were lower, 
greater, or within one standard deviation of the 
mean of subjects of the same sex and pubertal stage. 

In boys, both pubertal and prepubertal, height 


Table 6 Pubertal development in girls and boys with insulin dependent diabetes mellitus Values are mean (SD) (range) 








Boys Girls 
Onset of pube: ) 11 33(1 18) (n=20) 10 92(1 13) (n™24) 
Sor S (9 50-14) ae ; oath 
che al 1 118 n= 
b aks (10 25-15 16) 
Full stature age (yrs) 17 73(2 1) (n= 14) 16 XX1 89) (n= 15) 
(15 16-21 83) (13 25-19 58) 
Growth rate from onset of 28 07(6 4) (n=7) Eten (n= 13) 
20 45-39 
a Eee i } Br> menarche 10 80(4 62) (n= 18) 
(4 21-21 23) 
Menarche- full 4 16(2 67) (n= 12) 
Stature (1 32-10 54) 
Duration of puberty (yrs) 6 58(1 66) (n=7) 4 57(1 82) (n= 13) 
(4 75-8 83) (2 52-6 42) 
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“àid? ficight veloci SD Soware ‘hae ‘ig’ aae p 
whose somatomedid values were greater by oné* = 
" standard ‘deviation, than ın ‘those ‘subjects. whose 

‘. somatomedin-‘C values wete lower or, within. “one 





18 ; standard, deviation.. n ‘ 
ae et Se ee 

p 16 ; Diséission AE EE 5 K Be on Ea : 
214 see f é 
= K Thepatients with. diabetes i in this’ Redy were tåle? 
Ẹ than‘average at'the.onsét of disease This contin: 
pe the data reporiéd by Edelsten ef al* _ `; 
5 1 - Like these authors; we too used the: ipoplilagea 
è charts of Tanner and -Whitéhoùse för height as no* 
z8 standards are`available-for fhe height of children m 
$ our area. Our preliminary data, however, suggest 

6 that the height of our healthy: Children does not 


differ greatly from that observed by Tanner and Lis ' 
‘colleagues. It has been hypothesised that the ad- 
vanced growth of children with diabetes at the onset 
` of disease might be the result of the anabolic activity 
of insulin, which may exist in abnormal quantities 
for some time before the clinical onset of diabetes’? 
2 4 6 8 © 2 4 6 B Our results concerning height after treatment, 
Age (years) however, cannot be interpreted so easily. If, like 
many authors,*>° we use a cross sectional metho¢— 
that 1s, examining all subjects at their most recent 
measurement, independently of duration of 
disease—we find that there ıs an excess of toys 
22 shorter than the mean. If, however, we use a 
longitudinal method and take account of adult 
height, although the number of subyects may be 
small, the differences encountered with the cross 
sectional method are no longer found. 

Given the importance of puberty in determining 
adult height, we followed other authors’ and exam- 
ined the growth of children with diabetes during this 
period. According to Jivam et al growth rate 1s 
normal until puberty, which is exactly when it is 
impaired * These authors state that the pubertal 
growth spurt is reduced and also delayed among 
girls only when the onset of disease 1s well tefore 
puberty. This does not agree with our data, but the 
discrepancy is not easy to interpret as Jivam et al 
gave no numerical data ın their paper. Our patients 
had a pubertal spurt that was never delayed but was 
reduced. This occurred more in girls than ın boys 
and also in those with onset of disease around 
puberty rather than in those with onset well before 
puberty (Figs. 3 and 4). 

Furthermore, we have been unable to indicate 
any relation between metabolic control and growth 

2 4 6 8 W 12 % 16 18 data. Paradoxically, as reported by Jivani et al, the 

Age ( years) more poorly controlled our patients were at the 

Fig 4 Height velocity mean in 13 girls with onset of second year of disease the better they seemed to 
disease at or around puberty. grow 





Fig.3 Height velocity mean in 12 girls with onset of 
disease at least three years before puberty 


Height velocity (cm/years) 





` Tate, which ‘was.already normal, had doubled.n nine _ 
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62 Salardi, Tonioli, Tassoni, Tellarini,’ Mizzant, “and Cacciari 
rf ee - EF Bae i i ph vo ge a 


“howéver, have, come to the oppo- 


„Site conglusion? 7-Rudoif et’ al found that growth 


adolescents with’ diabetes receiving intensive treat- 
„ment. (iqsulin pump Or multiple injection) for six 


y „Months and whose metabolic profile had shown a 
-u'e pronbduriced’ improvement.? f j 


‘a As Yegaids the time when pubertal development 


J, begins and’ ends, we used the data published by 


` 


. Pezzi et al'? as we have none of our own referring 


: v „to the healthy population. These authors state that 


wt 


vbealthy, girls begin pubertal development at 


. ~,, 10-60+0-84 years and have the menarche at 


Har 


a 


.12:50+0-80 years, Our datg indicate that gurls with 


3., diabetes are about six months behind these aver- 


.ages, while the data of Pezzini et al indicate a delay 


. of, one year.!5: 


ra wat vy. . . 
_. That ‘there‘wefe no significant delays in sexual 


` _ „maturity -wag also,suggested by our data concerning 


skeletal maturity, which, during treatment, followed 
the physiological pattern Birkbeck reached the 
same conclusions concerning skeletal maturity,’ 
while Edelsten et al reported advanced skeletal 
maturity at onset of disease and a clear decrease in 
skeletal maturity SDS after treatment only ın boys.* 

Finally, growth hormone concentrations do not 
seem to interfere with growth or to be influenced by 
metabolic control. It is worth remembering, how- 
ever, that these data refer to a precise moment in 
the history of the disease and therefore, given the 
extreme variability of secretion of growth hormone 
in the same subject, it cannot be ruled out that these 
data might have been different at another time. 

Somatomedin C seems to behave differently in 
the two sexes While it seems to have no relation to 
growth characteristics in girls, in boys the relation 
seems to be very definite. In boys, in fact, the higher 
the somatomedin C values the better the growth 
rate. Further, in prepubertal boys there 1s a signifi- 
cant correlation between somatomedin C concentra- 
tions and velocity SDS. 

We conclude that there seem to be interferences 
in the growth rate of children and adolescents with 
diabetes and that they are evident in particular as a 
decrease in pubertal spurt independent of metabolic 
control and conditioned, in boys, by production of 


somatomedin C. These interferences do not seem to 
have a significant influence on adult height 


The work was supported in part by the Consiglio Nazionale delle 
Rucherche (85 00477 56) 
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SUMMARY To study the ultimate growth variables of childrén with-asthma: we analysed-the’ ~~ + 
military medical records of 54.041 boys and 38 102 girls at the age of 17 years. History of asthind -- ' 
was found in 2252 boys and 1158 girls, who were then categorised according to-thrée grades of <, 
severity. Analysis of their growth was made separately for each sex and for each grade af severity” i 
of clinical disease. i 

Boys who suffered from mild asthma that subsided before adolescence were significantly taller, : 
heavier, and fatter than their respective controls. There was a slight decrement in all three growth _ _ 
variables i in correlation with increased severity. The most severely affected patients had retardéd- 
height and weight in comparison with the mildly affected children, but the differences were not : 
significant. The same tendency was found in the girls. 

Children with asthma will ultimately reach normal height and weight. Those who are mildly 
affected tend to be even taller and heavier than adolescents without asthma The severity of the 
asthma influences final growth. 


Children suffering from asthma can show growth positive information was confirmed by a letter from 
retardation both in height +7 and maturation.’ Ithas the family physician, and the severity of asthma was 
been further suggested that the retarded bone age of then categorised according to the following criteria. 


most children with severe asthma indicates that they Grade A: Recurrent episodes of asthma during 
will tend to mature late? and will ultimately grow to childhood; remission of symptoms for over three 
a normal height years. 


The purpose of this study was to study the growth Grade B: Active asthma without constant or 
variables (height, weight, and body mass index) of preventive treatment. 


children with asthma at the age of 17 years. Grade C. Active asthma that demanded constant 
preventive medicine, including sodium cromogly- 
Patients and methods cate, bronchodilators, and inhalation of steroids. A 


number of children in each group had been given 

We studied the military medical records of 54125 treatment for asthma, including systemic steroids, 
boys and 38 185 girls who were examined at the age during childhood 
of 17 years as part of a routine health assessment in As the growth variables studied differed accord- 
the Israeli defence forces conscription ing to sex and ethnic groups in Israel the analysis 

Each adolescent underwent a complete physical was made separately for each of the six most 
examination Growth vanables that were studied common ethnic groups. Statistical analysis was made 
included height, weight, and body mass index (body using the Student’s ¢ test and y? test. 
mass index=weight/height?) 

Adolescents who suffered from bone diseases that Results 
might have any influence on growth outcome 
(severe scoliosis, neuromuscular or bone diseases, The Table depicts the number of adolescents studied 
neurofibromatosis, etc) were excluded, and thus with (total and for each grade of severity) and 
54041 boys and 38 102 girls were left ın the study. without asthma according to sex and parental origin 

As part of the health assessment each adolescent The incidence of asthma ranged from 2-3-5-9% for 
was asked whether he had ever suffered from boys and 1-6-3-9% for girls A significantly 
asthma or any other respiratory disease. Any (p<0-001) lower incidence of asthma was found in 
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. Pable. oof, adolescents with (total and for each grade of severity) and without asthma according to parents’ 








Adolescents with childhood asthma ' 














without asthma : „Grade A Grade B. , Grade C 
M F M F M F M F 
12618 10685 286 151 341. 190 168 % 
3974 2632 54 35 81. 38 43 26 
5317 4111 3 53 97 46 46 19 
3611 2128 59 33. 53 2 ` 34 14 
, 9839 6544 ili 49 82 39 34 18 
16427 10242 292 132 242 135 116 55 
~o To $3788 . 36944 315 453 896 477 441 228 





‘ boys and: girls whose parents. originated from 
.Moroéeo (23% and 1-6%, respectively) and a 
higher incidence (p<0-001) jn both sexes from west 
Europe (5-9% and 3-9%, respectively) | 
“Figure 1 depicts the mean (SEM) height, weight, 
.'and’body mass index; respectively, of the children 
with asthma in comparison with the controls. Boys 
With mild: asthma (grade A) were significantly taller 
(p<0:05), ‘heavier (p<0-01), and fatter (p<0-01) 


Girls Boys . 

YZ] Without asthma Without asthma 
(nw 36944 ) (nx51789) 

C With asthma : E] With asthma : 
Grade A (n= 453) Grade A (n=915) | 
Grade B (n=477) Grade B (n2896) 
Grade C (n=228) Grade C (n=441) 
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Fig.1 Mean (SEM) height, weight, and body mass index 
of boys and gurls with asthma (grades A, B, and C) in 
comparison with their controls (dotted lines represent the 
mean of the three grades of asthma) 


*p<0 05, **p<0 01 





than their respective controls. The height of adoles- 
cents with moderate asthma (grade B) was also 
significantly higher (p<0-05) than their controls. 
There was a slight decrease ın all the growth 
variables studied in correlation with the severity: the 
most severely affected children had retarded growth 
ın height and weight in comparison with mild cases. 
Although the same tendency was found for the girls, 
the differences were not significant. Figure 2 shows 
the heights of the children with asthma and the 
controls according to their ethnic origin. The results 
obtained were similar to those reported above for 
most ethnic groups, although the differences were 
not significant (except for the children with mild 
asthma who originated from east Europe). Analysis 
of the weight and body mass index according to the 
parents’ origin did not reveal significant differences 
between the children with and without asthma. 


Discussion 


Our study suggests that although children with 
asthma have retardation of growth!” and 
maturation,' è they will ultimately grow to normal 
height and weight. Of interest is the observation that 
children with mild asthma tend be become even 
taller and heavier than children who have not had 
asthma. As children who mature late are likely to 
present a slightly taller adult stature when compared 
with those who mature early!!! the fact that 
children with asthma often have delayed bone age 
and adolescence! ? may be the reason for their 
slightly taller stature. We have not tested whether 
this observation in our group with asthma was due to 
an eventual socioeconomic selection; as this differ- 
ence was observed in all the ethnic groups studied, 
however, it seems less likely that this 1s the reason. 
Asthma is not considered to be related to socio- 
economic state.! 

It has been shown previously that a relation exists 
between the severity of symptoms of asthma and the 
degree of growth retardation.' '* Our study suggests 
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that the severity of the asthma also influences the 
final growth. Most severely affected patients had 
retarded growth in height and weight in comparison 
with the mildly affected children 


We are grateful to Professor A Perzelan, Professor J Kark, and 
B Lederman for their help 
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without asthma (grades A, 

B, and C) for parents’. * 

a A "l origin and sexes (dotted- 
lines represent the mean 
height of the three eres of 
asthma). 
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Sapo. ‘atopy, “and: ‘bronchial response to 
— methacholine., in. parents: with asthma and their 
=f children 


7R, D. >.CLAFFORD, x PUGSLEY; M /RADFORD, AND S T HOLGATE 
! ‘Medicine and- Child Health, University of Southampton 


nee 
EAA Wë: ‘håve studied 50 children with one parent with asthma at a mean age of 6-4 years 
“by symptom quéstionnaire and performed allergy skin testing and measurement of bronchial 
_ ©. xesponsiveness to methacholine in both parent and child in 29-32 cases. Ninety eight per cent of 
the.parents Were. receiving medication for asthma. Fifty one per cent had visited their doctor and 
‘20%-tiad-taken more than five days off work in the previous 12 months; 12% had been admitted 
to-hospital during the preceding 10 years. In the children the prevalences of wheeze, shortness of 
breath, and cough were all about double that found in a general population survey of children of 
similar age. Atopy was present in 90% of parents, but the prevalence of atopy among the children 
was not significantly different from the children in the general population. Eczema and hay fever, 
however, had high prevalences of 40% and 24%, respectively. Responsiveness to methacholine 
(provocation dose achieving 20% fall in forced expiratory volume in one second <6-4 umol) was 
found in 93% of parents and 45% of children, which is compatible with a large increase compared 
with the general population. All atopic but only 50% of non-atopic children with symptoms of 
asthma responded to methacholine. 

These findings indicate that children who have one parent with asthma have roughly double the 
chance of developing clinical features of asthma compared with the general population and 
suggests that, in these children, a causal interaction occurs between atopy and bronchial 
hyper-responsiveness. 


f, 





Bronchial asthma‘is a disease with a reported by symptoms of wheeze, cough, dyspnoea, or chest 
current prevalence in adults of 1:2-6:2% in the tightness in response to a variety of environmental 
western world.! Recent work in the United King- factors.” 
dom has shown that prevalence figures of between A common aetiological factor proposed for 
10% and 12% are more realistic for schoolchildren asthma ın older children and young adults is atopy 
under the age 10 ? 3 The derivation of figures forthe defined by skin prick testing to common environ- 
prevalence of asthma.assumes, however, a precision mental allergens and the presence of associated 
of diagnosis and definition that does not exist for this allergic disease, such as eczema, rhinitis, urticaria, 
disease.* In an attempt to overcome this problem and food allergy. It has been suggested that atopy 
some workers have described prevalence figures for may enhance the expression of an independently 
a single symptom, ‘such as recurrent wheeze. A inherited tendency to develop asthma.’ In support 
One of the major pathophysiological features of of this hypothesis studies have indicated that, in 
asthma ıs the presence of enhanced responsiveness susceptible individuals, environmental exposure to 
of the airways to a wide range of specific and common allergens, such as grass pollen and house 
non-specific stimuli—bronchial hyper-reactrvity or dust mite, enhances bronchial responsiveness to 
hyper-responsiveness. Non- -specific bronchial re- histamine and methacholine at the same time as 
sponsiveness may be quantified in the laboratory by precipitating symptoms of asthma!® and that re- 
provocation testing with agents such as histamine, moval from the offending allergens reverses the 
methacholine, and cold air>’ and is closely related process. !! 
to symptomatic bronchial irntabuity characterised Several family and twin studies have shown a 
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Symptoms, atopy, and bronchial responsiveness m- parents ind hey thildren: oF 


familial component in the aetiology of the atopic 
illnesses? 2 13_asthma, eczema, and hay fever. So 
far, however, there has been no prospective inves- 
tigation to determine the extent of this relation. In 
this paper we describe a study involving a cohort of 
children who had one parent with asthma in which 
we compared the range of respiratory symp- 
toms with atopic state and measurement of bron- 
chial responsiveness to methacholine. 


Patients and methods 


Patients. The original cohort of 100 children, with a 
family history of asthma, was collected from an 
antenatal clinic between 1977 and 1979 for a study of 
respiratory syncytial virus infection and maternal 
antibody concentrations.'* All children ın the cohort 
had a first degree relative with asthma, and in 89 
children this consisted of one parent with asthma; 
the other 11 children were excluded from this study 
A further 11 children had been lost to follow up 
during the previous six years. During January 78 sets 
of questionnaires were sent cut In March non- 
specific bronchial provocation testing and skin tests 
for atopy were performed on as many parents and 
children who responded to the questionnaire as 
possible. 


Control subjects. These were taken from a recent 
survey of Southampton schoolchildren using the 
same respiratory questionnaire and included 1276 
children aged between 6-8 and 7-8 years (mean age 
7-3 years).'° Of these, 157 selected from different 
symptom groups were later successfully tested for 
bronchial response to methacholine and atopy as in 
the cohort survey Prevalence figures for atopy and 
bronchial responsiveness to methacholine were de- 
rived by extrapolation from each symptom group 
tested to the frequency in the general population. 


Questionnaires.* Parents were asked to complete 
two questionnaires, one concerning symptoms in the 
index child and the other ın the patient with asthma 
The three questions used to imdicate wheeze, 
dyspnoea, and cough were ‘Has your child ever had 
attacks of wheezing (by wheezing I mean noisy 
breathing with a whistling quality coming from the 
chest nat the throat)?’; ‘Has your child ever been 
unexpectedly breathless or more breathless than you 
would expect after exercise (by breathless I mean 
out of breath or puffed)?’, and ‘Has your child ever 
seemed to cough more than other children?’. Some 


*Copies of the questionnaire used can be obtained on application 
to Dr R Chfford, Medicine 1, Southampton General Hospital, 
Tremona Road, Southampton 





parents answered positively. opiy’ id ihe auiestions.” 


‘enquiring about night ‘or morning eoughi and ‘these... 
‘children were also designated as. Having. cough. -, 


Detailed information was sought on:gach symptom, ` 


- including. whether it-had occurred’ F the preceding a 


12 months, in which casé the symptom was coded as ` 


‘current’. Further questions were addéd ‘concerning. 


the existence of hay-fever or. éczema (amema or’... 


patches of, dry, itchy ‘skin’),.- 
Thè” parent's questionnaire ~. was shorter’ ‘gnd 


sought confirmation of _ diagnosis: of.” ‘asthma in * 


addition to information -on seventy, atid, provoking 
factors The threé historical ` “questrons- used to 


indicate bronchial untability 1 the- parents were ^ 
those shown by Mortagy et al as” “predictive of - 


bronchial hyper-responsiveness’ in Southampton 
adults:!¢ 


‘Do you ever wake up at might” with , 


breathlessness”; ‘When you get up in the. morning ` 


how does your chest feel: free or tight; if ‘tight how’. a i 
‘Do any of © * 


long does ıt take to become free?’; and 
the following give you either shortness of breath or 
wheezing: going from a warm room into- å-co}d 
room; entering a room where people are smoking; 


traffic fumes; chemicals—for example, hair Spray, - 


bleach, perfumes?” 
Both questionnaires provided for information ‘on 
current medication. 


Measurement of bronchial SETER E The 
method used was that described by Yan et al!” and 
recommended by Woolcock'® for epidemiological 
work. This method was chosen for its simplicity and 
speed Methacholine was chosen as the provoking 
agent because of the absence of side effects, stability 
in solution, and economy; on a molar basis its 
potency as a bronchoconstrictor agent 1s reputed to 
be similar to histamine.'® 

The methacholine aerosol was delivered from 
hand held DeVilbis number 40 glass nebulisers The 
output of each nebuliser was measured by weighing 
before and after the same operator squeezed the 
bulb 10 times on 10 separate occasions. Five 
nebulisers were chosen with output coefficients of 
variation of less than 15% Concentrations were 
adjusted according to nebuliser output and required 
dose. 

After instruction in the use of a dry wedge bellows 
spirometer (Vitalograph Ltd, Buckingham, Eng- 
land) the subjects baseline forced expiratory 
volume in one second (FEV,) and forced vital 
capacity were measured and the highest reproduc- 
ible value recorded. The bulb of the nebuliser was 
then squeezed by the operator at the beginning of an 
inspiration from functional residual capacity to total 
lung capacity and the subject asked to breath hold 
for three seconds. After 60 seconds:FEV,; was 


o 


. amhalation” of normal saline subjects were given-~ 
- increasing-doses of methacholine from 0-025 umol to 
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Jheašůrted and the higtier value of two measurements : children was 6-4 years. Of the 50 respondents, 35 


that were réproducible within 0-2 litres in adults and“ 
0-1 -litres ‘in childrén was recorded. After an mtia 


6-4 pmol; This ıs equivalent to a concentration range 


- Of 0-08 mg/ml to 20 mg/ml using the methodology of 


Cockcroft et al: ° Doubling doses were admins- 


‘tered to severe or labile adults with asthma and mall 


children with-symptoms of asthma. In the remaining 
subjects quadrupling ‘doses were-used unless a 10% 


‘fall ır FEV, -was recorded, ın which case they were 


moyed ta the slower regimen. The dose given was 
expressed cumulatively-by including previous doses 

The test-was continued until either the highest 
dose had been administered or a greater than 20% 
drop m FEV, from the post-saline measurement had 
been recorded, in which case the result was scored 
‘positive’. Any bronchoconstnction caused by the 
methacholine*was then. reversed with inhaled sal- 
‘butamol. The cumulative provocation dose of 
methacholine required to cause a 20% fall in FEV, 
(PD) methacholine) was calculated from a log dose 
response curve by linear interpolation.’® 


Skin testing. Saline and histamine controls together 
with three allergen extracts—Dermatophagoides 
pteronyssimus, mixed grass pollens, and cat dander 
(Bencard. Middlesex)—were used for intradermal 
testing. The skin was pncked through the solution 
on the anterior aspect of the forearm, using a sterile 
25 gauge needle, without drawing blood Any weals 
produced by the control solutions of allergen ex- 
tracts were measured after 10 minutes and the 
diameters recorded. Those with diameters greater 
than 3 mm were scored positive. 


Data analysis. Data was coded and stored on an 
ICL2976 computer. Analyses were performed using 
the statistical package for social sciences.” y? Tests 
using Yates’s correction were used to assess the 
significance of differences in proportion of symp- 
toms between the cohort and the general popula- 
tion. Fisher’s exact test, was used to measure the 
association between atopy and bronchial responsive- 
ness. Where appropriate, 95% confidence intervals 
for the difference between proportions have been 
supplled as recommended by Gardner and 
Altman.” 


Results 


Responses. Of the 78 sets of questionnaires posted, 
50 were returned completed and 16 were returned 
with the response ‘moved, address unknown’, giving 
a return rate of 81% (50/62). The mean age of the 


-and- ‘measurement 


agreed to attend with their children for skin testing 
of bronchial response to 
methacholine Three failed to keep their appoint- 


“ment Thus 32 parents and 32 children were seen for 


testing. Four parents and three children were 
excluded from methachohne provocation testing 
either because their baseline FEV, was less than 
70% predicted (two parents and two children) or 
because the subject was unable to perform the 
procedure (two parents and one child). All 64 
parents and children attending the department were 
skin tested. 


Parent’s questionnaire. Information was not avail- 
able on one parent who had died since collection of 
the cohort Table 1 shows data on severity of asthma 
together with the symptoms of bronchial irritability. 
Thirty nine (81%) of 48 parents were receiving 
medication for asthma but only 25 (51%) had seen 
their doctor in the previous 12 months. Forty five 
(92%) parents answered positively to one or more of 
the three symptom questions, with 44 of these 
experiencing the symptom of wheeze or dyspnoea 
precipitated by exposure to cold air, chemicals, 
fumes, or smoke. 


Children’s questionnaire. Ten children (20%) had 


Table 1 Morbidity (%) due to asthma and symptoms of 
bronchial irritability in the 49 parents 

Receiving asthma medication 81 
Visited doctor for asthma m previous 12 months SI 
Hospital admission ta previous 10 years 12 
More than five days off work m previous 12 months 20 
Momung tghtness >1 hour 20 


Nocturnal dyspnoea 71 
Wheeze or dyspnoca with cold air, chemicals, fumes, or smoke 





Table 2 Prevalence of symptoms tn a cohort of 50 children 
(mean age 6-4 years) with one parent with asthma 
compared with 1276 children from a general population 











sample (mean age 7-3 years) 
Symptoms Current prevalence Cumulative prevalence 
(%) (%) 
Cohort Control Cohort Contr 
Wheeze 22 119 28 194 
Shortness of breath 16* 69 16 98 
Cough 62°* 325 66** 437 
Eczema NA NA 40 NA 
Hay fever NA NA 24 NA 
Momuing symptoms 40** 27 40 28 
Nocturnal symptoms agere 224 BY Ae 34 
Symptoms induced by 
exercise 357 NA NA 





"p<005 **p<001, ***p<0 001, by xè test with Yates’s correction 
NA*=Not assessed 
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been given a diagnosis of asthma by their general 
practitioner. Current and cumulative prevalences of 


symptoms of asthma together with eczema and hay - 


fever are displayed in Table 2 and comparec with 


data from the Southampton general population: ` 


survey. All prevalence figures for respiratory symp- 
toms, both current and cumulative, were one and a 
half to two times greater in the cohort children 
except for symptoms produced by exercise, chemi- 
cals, fumes, or smoke. The difference in prevalence 
of wheeze just failed to reach significance at the 5% 
level. The 95% confidence interval for the differ- 
ence between the prevalence of wheeze m the 
cohort and the prevalence of wheeze in the general 
population=+24-4% to —4-2%. The prevalences of 
eczema, 40% , and hay fever, 24%, were also high in 
the cohort. 

The prevalence of symptoms in response to such 
provoking agents as chemicals, fumes, smoke, cold 
air, or exercise was similar between the cohort and 
the general population (Table 2). No child ın the 
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No of cases 
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Fig. 1 Distribution of measurements of forced expiratory 
volume in one second (FEV,) in adults with asthma 
compared with their children Shaded area represents 
subjects not tested for response to methacholine as 

FEV ,<75% predicted 


cohort gidup, however;._had- SOS ‘only: ür, 
-Fesponse to these provoking stimuli, which com- , 


pares with 20% ın the general population.: Thirty 


three (66%) of the’50 children had expénericed:' 


breathlessness, wheeze, or problematic cough dur- 
ing the preceding 12'months, which compares with 
an expected figure of 18 subjects. Cough aş the only.” 
symptom occurred with twice the prevalence i in the’ 
cohort compared. with the general population. 


Respiratory function tests. Of 32 adults and children 
attending ‘for testing, the FEV, was satisfactorily 


recorded in 31 adults and 30 children (Fig. 1). PDp i 


for methacholine was measuréd in-28 adults and 29 
children (Fig. 2). The mean per cent predicted FEV, 
ın the parent group was 92% and in the children 
113%. No parent or child with a FEV, below 75% 
expected underwent methacholine provocation. 
Twenty six (93%) parents were found. to have a 
PD of <6-4 umol. Thirteen (45%) children had a 
PD of <6-4 umol, which compares with 29-4% in 
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169 Children 


No of cases 


0-025 0.1 0-4 6-4 Non- 


responders 


PDap methacholine (umol) 


Fig 2 Distribution of cumulative provocation dose of 
methacholine to cause a 20% fall in forced expiratory 
volume in one second (PD methacholine) among adults 
with asthma and their children 


ra 


5 


7 


v4 
LE 





a eifod, Puss Radford; and Holgate 


ficance The 95% ” confidénce: Interval was, calculated ¢ 


22 aia, up cohort: fesponding to. <6:4 umol- $ 


fa 


, aa ‘population at! 7 years calculated! Crom the i 
` schools survey. This difference did.ngt réach siğħi-, f7 


achohitie :ptoportion n. genëral ` s pöpulatidn * 9 


Fesporiding t tortb umor methåcholine=+34-9% to 
Ther, distribution “of resporisiveness was, 


_ child, Fad APD of less ‘than 0:4- Hol compared 
“With. i ‘pdults 8%) Fig 2J A i 


kin tests, ‘The rests of the skin prick ereen tests 


are displayed , in the.form, of a Venm diagram in 
’ Figure :3. Ail.32 adults and ‘children were success- 
fully tested. Twenty eight (88% ) parents were atopic 
(one er more positive 'skin tests). Just six (19%) 
_ children ir. ‘the: cohort, however, were shown to be 
” atopi¢’ “campared with an expected prevalence of 
»24-5% at 7years calculated from the schools survey. 

` The 95% confidence limits for the difference was: 

prevalence: of atopy in the cohort-prevalence of 
atopy in general population =+9-8% to ~20-8%. 

Hence there was only a 0-025 probability of a 10% 
or greater increased prevalence of atopy in children 
with one parent with asthma at this age. Ten parents 
but no children were positive to all three allergens. 

There were no cases in either the children or the 
parents where cat dander was the only positive test. 


Relations between symptoms and objective testing. 
The combined data from the symptom question- 
naire, skin allergen tests, and methacholine bron- 
chial provocation are displayed in the form of a Venn 
diagram in Figure 4. For the purposes’ of this 
diagram a child who had any of the current 
respiratory symptoms listed in Table 2 has been 
classed as symptomatic. : Parents have been classed 
as symptomatic if they had any of the current 
symptoms of bronchial irritability listed in Table 1. 
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Fig 3 Venn diagram representing the results of skin prick 
testing to house dust mite (HDM), mixed grass pollen 
(Grass), and cat fur (Cat) allergen extracts ın adults with 


asthma and their children ae 


“broader. i in: the, adults than an the children and no. ` 





i Fig 4 Relation between symptoms, atopy, and bronchial 


responsiveness to methacholine (reactive) in adults with 
asthma and their children 


All symptoms were current Twenty five of 28 
parents tested for bronchial responsiveness to 
methacholine and atopy answered positively to 
these questions, and of these, 24 (96%) responded 
to methacholine. Two parents who denied symp- 
toms of bronchial irritability and who were both 
atopic responded to methacholine. In the children 
no significant association was found between any 
one respiratory symptom, or combination of symp- 
toms, and methacholine bronchial responsiveness. 
Of 16 children who failed to respond to any dose of 
methacholine, 11 had one or more of the symptoms 
listed in Table 2, including wheeze or shortness of 
breath (five cases). Two children who had none of 
these symptoms were responsive to methacholine, 
although ın both cases this was to the last dose given 
(6-4 pmol). 

In the children there was a significant relation 
between methacholine bronchial responsiveness and 
atopy (p=0-002, Fisher’s exact test). Five of six 
atopic children had bronchial provocation tests. All 
five were responsive to methacholine and had 
symptoms. A further six children who had symp- 


. toms and a positive methacholine provocation test 


were not atopic None of the 11 symptomatic 
children who failed to respond to methacholine were 
atopic. The two asymptomatic children, who were 
responsive to methacholine, were both atopic. The 
remaining five children were unresponsive to 
methacholine, not atopic, and asymptomatic. 


Discussion 


Syinptom quesionnaire. This study showed higher 


prevalences of respiratory symptoms in a cohort of 
children with one parent with asthma than in the 
general population survey of children of similar age 
conducted in Southampton during the same 12 
months The current prevalences of wheeze (22%), 
shortness of breath (16%), and cough (62%) were 
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all about double that in the general population. 
Using similar questions, the child health and educa- 
tion survey has shown overall prevalences of-12-2% 


and 4-2% for reported eczema and hay fever using a . 


health visitor administered questionnaire.” We 
have shown threefold and sixfold prevalences of 
these complaints in our cohort. This shows a. 


considerable increase in the occurrence of allergie- + 


illness in children who have one parent with asthma. 

Asthma has a high prevalence in adults and ` 
children. The general population data inevitably 
included many children with a family history of, 
asthma Thus exclusion of such children from these 
control data would have further increased the 
differences shown in this study. The mean age of the 
cohort (6-4 years) and the children in the schools 
survey (7-4 years) was slightly different, raising the 
possibility that some of the differences may have 
been age related. In the schools study we showed 
that the prevalences of wheeze and shortness of 
breath were similar at 7 and 11 years but that a fallin 
the prevalence of cough from 32:5% to 21% 
occurred. In view of the differences in only some 
symptoms during the four year interval between 
7 years and 11 years, however, it seems unlikely that 
a one year interval would have significantly altered 
these data. 


Bronchial response to methacholine. In the cohort 
45% of children responded to a dose of 6-4 umol or 
less of methacholine compared with an expected 
figure of 28-9% from the schools survey Although 
this difference just failed to reach significance at the 
5% level, the 95% confidence intervals show that 
this result is consistent with a large increase in 
methacholine responsiveness between the cohort 
and general population in line with the higher 
prevalences of respiratory symptoms. 


Atopy. In the present cohort of children aged 
between 5-3 and 7-3 years the prevalence of positiv- 
ity to one or more of the three allergens tested was 
19%. The difference between this and the calculated 
population prevalence of 25-5% 1s surprising but not 
Significant. Calculation of the 95% confidence 
intervals shows that a >10% increase in the 
prevalence of atopy in this age group in children 
with one parent with asthma ts unlikely None of the 
34 parents and children found to be atopic among 
our subjects was negative to both house dust mite 
and grass pollen. Thus the use of the cat dander 
extract failed to identify any further atopic subjects 


Relations between symptoms, atopy, and bronchial 
responsiveness. In this cohort all five children who 


were both “symptomatic and atopic responded to. 


doses óf Jess: than 6-4 pmol- methacholine: Two" ey, 
_ thirds of ‘thé non-atopic’ children; failed to ‘respond, 


although a high proportion: (69%) had ‘symptoms, 


. suggestive, of asthma (Fig.-4).. dp ‘this latter, gp cae ` 


increased responsiveness ọf-the, airways. may*only.. 


. become manifest after-a viral upper ‘regpiratory.tiact 


“infection.” Gregg has suggested that thé: age I related 


_ Improvement in respiratory. symptoms w. many ` 


children with wheezing itiduced by viral: infections a 


may occur as a result of spontaneous improvement Foe 


in specific lower respiratory tract défegce mechan- * 
isms together with acquisition of : Subs toa 
progressively greater” number ,“df . ‘respiratory 
viruses.” If atopy should later pare continued 
exposure to at least one allergen such-as house dust 
mite faecal antigens could provide á persistert 
stimulus, resulting ın the acquisition of a more | 
permanent state of non-specific bronchial respon- 
siveness detectable on formal testing. Platts-Mulls’ 
has shown that enhanced bronchial responsiveness 
associated with symptoms of asthma may decrease 
substantially ın a controlled dust free environ- 
ment.!! Apart from such artificial situations, how- 
ever, dust mite allergy results in almost mevitable 
daily allergen challenge. Thus we are able to 
propose a model that might explain the relation 
between classical asthma and ‘wheezy brorichitis’, a 
diagnosis over which there is much confusion The 
consistent presence of methacholine bronchial re- 
sponsivenes in the atopic children ın our cohort 
compared with its absence in 11 of 17 symptomatic 
children who were not atopic 1s further support for 
this suggestion. 

Whereas we have shown high: prevalences of 
symptoms in this cohort, many of these children 
experienced cough as their only symptom. Out of 
cough, wheeze, and shortness of breath, only 
wheeze showed a non-significant increase from the 
general population prevalence (0-05<p<0-1), while 
cough was highly significant (p<0-01). Many of 
these children suffered from nocturnal cough, which 
overall was the most common cause of nocturnal 
symptoms The increased prevalence of nocturnal 
symptoms 1n the cohort was again highly significant 
(p<0-001) 

The greater prevalence of cough alone compared 
with the general population suggests a specific 
disease’ one fifth of schoolchildren with no other 
respiratory symptoms are considered by their 
parents, however, to have problematic cough (Table 
3). Nevertheless, cough as the single presenting 
feature of asthma 1s now a well recognised occurr- 
ence. Many children with intermittent symptoms of 
asthma tnggered by viral upper respiratory tract 
infections do not wheeze as their major symptom 
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` Table 3 Distribution of 50 children in the iota among 
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Symptom classification Cohort.” Control 
7 (%) ~ (%) 
No current symptoms or past wheeze/ 
* shortness of breath 34 43 
Cough alone - * 40* 207 
and/or cough, -+ ği 10 72 
Shortne§s of breath and/or cough , 3 4 19 
Wheez& and shortness of breath andor cough 12 57 
Symptoms only mduced' by exercise, ‘fumes, 
smoke, or cold ar- kobe ' o** 200 
Whecaoriness af breath she pas, no 
current’ symptonis ’ 0 1-5 





*p<0-01, *4p<0 001, by x? test vib Yates’s correction 
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but are more troubled by cough, particularly at 
night. In such children serial peak flow recordings, 
tests of reversibility of airways obstruction, and 
non-specific bronchial provocation may all be useful 
investigations before a trial of treatment 1s attemp- 
ted; these procedures are still unavailable, however, 
in the absence of sophisticated equipment for very 
young children. Moreover, recent evidence suggests 
that such investigations are fallible as many children 
with clear symptoms of asthma do not show bron- 
chial responsiveness to methacholine.” 

In our general population study we have shown 
that these non-responders are mainly confined to 
the non-atopic group. Nimety three per cent of 
atopic children with wheeze respond to methacho- 
line against just 17% of non-atopic children. Despite 
the high prevalence of symptoms of asthma in the 
cohort, we were unable to show a significant 
difference in the prevalence of methacholine re- 
sponsiveness compared with the general population. 
This ıs partly due to the small number of atopic 
children among those tested. The increased tend- 
ency to allergic illness in these children is shown by 
the high prevalences of eczema and hay fever, 
suggesting that skin and pulmonary sensitivity to 
inhaled allergens may develop at a later date. A 
future study of the prevalence of bronchial re- 
sponsiveness to methacholine in this cohort when 
the children are older would be interesting and may 
yield different results. 

In conclusion, this study has shown that children 
with one parent with asthma, when compared with a 
recent general population study ın schoolchildren, 
have roughly twofold prevalences of wheeze, short- 
ness of breath, and cough with one and half times 
the prevalence of non-specific bronchial hyper- 
responsiveness of objective measurement. High 
prevalences of eczema and hay fever but not atopy 


were also shown. We were able to establish a close 
relation between non-specific bronchial hyper- 
responsiveness and the presence of atopy, suggest- 
ing a causal mteraction. 


We thank Mr F Anderson for performing all the bronchial 
provocation tests on the adult subjects and Dr M Campbell for 
statistical advice 


References 


' Gregg I Epidemiological aspects In Clark T, Godfrey S, eds. 
Asthma. 2nd ed London Chapman and Hall, 1983,242-78 
? Lee DA, Winslow NR, Speight ANP, Hey EN Prevalence and 
spectrum of asthma in childhood. Br Med J 1983,286:1256-8 
3 Anderson HR, Bailey PA, Cooper JS, Palmer JC, West S 
Morbidity and school absence caused by asthma and wheezng 

ness Arch Dis Child 1983,58:777-84 

CIBA Foundation study group no 38 The identification of 

asthma Edinburgh Churchill Livingstone, 1971 

Cockcroft DW, Kuhan DN, Mellon JJ, Hargreave FE Bron- 

chial reactrvity to mhaled histamine. a method and clinical 

survey Chin Allergy 1977,7:235—43 

Chatham M, Eugene R, Bleecher R, et al A companson of 

histamine, methachohne, exercise auway reactivity m normal 

and asthmate subjects. Am Rev Respir Dis 1982,126:235—40 

Deal EC, McFadden ER, Ingram JR, Breshn FJ, Jaeger JJ 

Airway responsiveness to cold aur and hyperpnea in normal 

subjects and ın those with hay fever and asthma Am Rev Respir 

Dis 1980,121:621-8 

McFadden ER Pathogenesis of asthma J Allergy Clin Immunol 

1984 ,73:413-24 

Sibbald B, Horn MEC, Bran EA, Gregg I Genetic factors in 

childhood asthma. Thorax 1980,35:6714 

10 Cockcroft DW, Ruffin PE, Dolovich J, Hargreave FE Allergen 
induced increase in non-allergic bronchial reactivity Chin 
Allergy 1977,7:503-13 

1 Platts-Mulls T, Tovey E, Mitchell B, Mozarro H, Noch P, 
Williams S. Reversal of bronchial hyperreactivity dunng pro- 
longed allergen avoidance Lancet 1982,1i 675-8 

12 Sibbald B, Turner-Warwick M Factors influencing the preva- 
lence of asthma among first degree relatives of extrinsic and 
intrinsic asthmatics Thorax 1979,34:332-7 

'3 Edfors-Lubs M Allergy in 7000 twin pairs Acta Allergologtca 
1971 ,26:249-85 

'4 Ogilvie M, Vathenen A, Radford M, Codd J, Key S Maternal 
antibody and respiratory syncitial virus infection in infancy 
J Med Virol 1981,7:263-71 

15 Chfford RD, Holgate ST, Radford M The symptoms of 
bronchial hyperresponsiveness in schoolchildren Thorax 1986, 
41:735 

16 Mortagy A Respiratory symptoms and bronchial reachvity 
studies on their prevalence and clinical significance South- 
ampton University of Southampton, 1984 (PhD Thesis ) 

17 Yan K, Salome C, Woolcock AJ Rapid method for measure- 
ment of bronchial responsiveness Thorax 1983,38:760-5 

18 Woolcock AJ, Yan K, Salome C Methods for assessing 
bronchial reactivity Eur J Respir Dis 1983,64(suppl 128) 
181-94 

 Bntton J, Mortagy A, Tattersfield A Histamine challenge 
testing: companson of three methods Thorax 1986,41:128-32 

2 Nie N, Hull H, Jenkin J, Stembrenner K, Brent D SPSS 
stausncal package for social sciences 2nd ed. New York 
McGraw-Hill, 1975 ~ 

21 Gardner MJ, Altman DG Confidence intervals rather than p 


a 


uw 


o 


~ 


X 


oe a e 2 ie 
Symptoms, atopy, and bronchial responsiveriess in ‘parents and their: ‘chulgren: “73 


values. estimation rather than hypothesis testing Br Med J ™ Gregg I. The role of mfection. In Clark T Godfrey Si “edi. 


ue 


1986 ,292:746-50 Asthma 2nd ed- London. Chapman and Hal, 1983, 160-83 TA 
Z2 Taylor B, Wadsworth J, Golding J, Butler N Breast feeding, a a ta 
TOR 3705-9 and hayfever J Ep iol Co uy H Correspondence tò Dr R D Chfford, Medicine’ i, bevel.D, Contre 


B Empey DW, Laitinen LA, Jacobs L, Gold WM, Nadel JA , Block, Southampton General Hospital, Tremona Road, South- +.. 


Mechamsms of bronchial hyperreacavity ın normal subjects emptor 509 4xY, — i 
after upper respiratory tract infection Am Rev Respy Dis S vy 
1976;113:131-9 Received 9 Senber 1986- 3 . 


foe | 
eon P Tae 
ae fae 

® x fe. 
Archita, 
. Sh 


Shore. reports 


1 





em in Childhood, 1987, 62, 74-87 


Préterm bidod counts vary with sampling site 


S, M: 'THURLBECK AND N MCINTOSH 


‘Pepiirmen of Child Health, §t George’s Hospital Medical School, London 
PK 





A ER 

~ SUMMARY Iñ- preterm babies both haemoglobin 

` ‘arid ‘total neutrophil cunt values from capillary sites 
are significantly and variably higher than those from 
simultaneous artenal samples Comparing simul- 
taneous venous and artenal samples, the mean 
haemoglobin was slightly higher but the total 
neutrophil counts were similar. 





Recent improvements in neonatal intensive care 
have resulted in an increasing number of small, very 
sick infants being cared for in speciahsed units. They 
are usually intensively monitored and investigated. 
Blood counts are performed very frequently, often 
daily, on ul babies. Sampling may be by drect 
arterial puncture, from an umbilical vessel catheter 
(arterial or venous), a peripheral vein, or a heel 
prick (capillary). The results are used for estimating 
the volume of blood required for transfusion 
(haemoglobin) or for assessing the possibility of 
infection (neutrophil count).’ In term babies the 
method of sampling | has been shown to affect the 
blood count results.? This report shows the same 
effect ın preterm infants. 


Methods 


M 
A preliminary survey was carried out to determine 


blood sampling methods in units offering neonatal 
intensive care in London. At St George’s Hospital 
neonatal unit samples were taken in the first week of 
hfe from infants of 24 to 32 weeks’ gestation, with a 
mean (SD) birth weight of 1211 (311) g, who were 
being ventilated for respiratory distress syndrome 
and who had umbilical artenal catheters (UAC) in 
situ. First, 0-5 ml of blood from the UAC was placed 
in tubes containing edetic acid. Then a further 0-5 
ml was obtained by freeflowing heel prick (n=13) or 
by peripheral venepuncture from the back of the 
hand (n=21). Sampling coincided with Detrostix 
measurement to avoid unnecessary trauma to the 
babies. Blood counts were performed on a Coulter 
S+4 counter and the differential white blood cell 
count was determined by examining the slides 
‘blind’ ın batches at a later date. 

Two tailed paired t tests were used to compare the 
results between pairs of samples. 


Results 


Table 1 shows the different ways ın which blood 
count samples are taken in various units in London. 
If an arterial line is in situ most senior house officers 
use this for taking blood for blood counts. Other- 
wise the units are evenly divided about whether 
samples are taken from heel pricks or by peripheral 
venepuncture 


Table 1 Survey of methods of taking blood for blood counts in 12 neonatal intensive care units in London 





Unt Sampling method 








No 
Artertal Venous Capillary/heel prick 

1 UAC if available Usually Rarely 

2 Usually UAC or direct artenal puncture Only if no blood gas needed Very rarely 

3 Occasionally (UAC) Rarely > Most umes 

4 UAC 1f available Normally Occasional only 

5 UAC/radial hne if available Sometimes Usually 

6 Artenal lme if available Sometimes Qurte me sass if only haemoglobin 

want 

7 Artenal Ime if available Occastonally—f also doing coagulation, ete Usually 

8 Arterial line if avaiable Occasionally onty If no arterial line, usually 
9 If domg gas/line up If not doing gas Last resort only 

19 UAC if available Usually Last resort 

it Artenal Ime if available Usually Rarely 

12 Arterial line if avaiable If not doing blood gas Rarely 





VAC« Umbilical artenai catheter 
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Table 2 Haemoglobin and neutrophil count results 
according to method of sampling 











Method of (n=) Haematological measurement (mean (SD)) 
sampling 

Haemoglobin (g/dl) Neutrophils (x11) 
Artenal 13 141 (21) 3705) 
Capillary 16 4 (29) 55 (30) 
p Value* <0 001 <0 01 
Artenal 21 133 (30) 98 (79) 
Venous 13 8 (3 0) 10 4 (8 0) 
p Value* <0 001 NS 





“By paired r test 
NS=Not significant 


Table 2 illustrates the differences in blood count 
results using the different methods. The difference 
between capillary (heel prick) and arterial samples 
are most pronounced. Every capillary haemoglobin 
value was higher than its corresponding arterial 
sample (p<0-001), with a mean difference of 2:3 g/dl 
(range (6-4-9 g/dl). Similarly, the capillary neut- 
rophil count was higher than the arterial in each 
sample pair by an average difference of 1-8x10°/1 
(p<0-01) (range 0-4-5-9x10%l). There were also 
differences of a lesser degree between venous and 
arterial samples. The haemoglobin was higher ın the 
venous samples (p<0-001). The mean difference 
was 0-5 g/dl, and only one arterial value was higher 
than the venous in 21 pairs. Although the mean 
neutrophil count was higher in the venous than the 
arterial samples, 10-4 v 9-8x10°/1, the difference was 
not significant There were no significant differences 
in the platelet counts or other types of white cells 
using the different collecting methods (data not 
shown). 


Discussion 


Haematological values are important for making 
clinical decisions in the neonatal unit. An infant with 
hypovolaemia may receive a colloid solution rather 
than blood for volume support if the haemoglobin 
value is high The haemoglobin value 1s used as a 
basis for calculating the amount of blood needed for 
a top up transfusion. The number of neutrophils 
may be used as supporting evidence for infection! 
and the need to start or change antibiotics or 
perform an infection screen. The data presented 
here show that haematological values vary markedly 
according to the sampling method. 

If we start from the assumption that the central 
arterial values are the most reliable and representa- 
tive the magnitude and variability of the difference 
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of the haemoglobin of capıllary specimens, ouei” 
with arterial ones is clinically important, for instance ` 
influencing adversely the decision regarding the 
volume of blood necessary to be transfused. The - 
venous samples, though statistically *higher than 
arterial ones (p<0-001), are not such a problem,; 
firstly because the difference is not so’ great’and 
secondly because it ıs consistent in magnitude, never, 
being more than 1-4 g/dl. Presumably the, difference. - 
1s related to the passage-of plasma to-the interstitial. 
compartment ın the capillary hed, which is returned 
to the circulation through the” lymphatic channels. . 

Similar problems are seen on considéring total 
neutrophil count. The average difference of capil- 
lary compared with arterial neutrophil count was 
+1-8x107/1 and on one occasion was twice as high 
from the capillary site. If, after the removal of the. 
artenal catheter, capillary sampling was relied or. 
this might increase the likelihood of an invasive 
imfection screen and an antibiotic course. The 
venous and arterial difference ın neutrophil coun: 
was not significant so venous sampling should give 
relable results 

The published reports vary concerning the refer- 
ence ranges of haematological values in preterm 
infants. This may be partly due to the site of 
sampling . Lloyd and Oto used only capillary 
samplıng.? Manroe used a mixture of methods.‘ 
This may lead to arterial or venous samples being 
regarded as ‘neutropenic’ when matched against a 
capillary reference range. We feel that it 1s impor- 
tant both to sample from a venous or arterial site 
and to use a-reference range applicable to both this 
sıte and these small and immature infants. 


This work was supported by a research grant from the South West 
Thames Region Health Authonty 
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~ SUMMARY, AR infant: ‘presented with failure to 
en “tachyprioea, and hypoxia reversed by oxy- 
. gen. Lithg fuiction showed decreased pulmonary 
compliance; lung biopsy showed desquamative 
miterstitial pneumonitis.. Chloroquine 10 mg/kg/day 
- resulted i in improvement and relapse when tempor- 
„arily stopped: The patient was completely asympto- 
* matic during four years’ treatment and six months 
after stopping treatment. 





Desquamiative interstitial pneumonia 1s uncommon 
in infancy, and although the histological features 
resemble those of adults, the clinical presentation 
and response to treatment tend to differ. Infants 
have a rapidly progressive disease characterised by 
tachypnoea, dyspnoea, cough, cyanosis reversed 
BY Oxygen, and hyperinflation of the lungs.! 

Although, spontaneous remissions have been 
reported, it 1s usually a fatal disease unless treated. 
The usually accepted treatment is with corticoster- 
oids or a combination of corticosteroids and cyto- 
toxic drugs. Even when treated, the mortality in 
infancy can be up to 50-60%. 

An alternative approach to treatment was re- 
ported by Tooley, who obtained a good response to 
treatment with chloroquine in a girl with desquama- 
tive interstitial pneumonia.’ 

We present a report of an infant with severe 
desquamative interstitial pneumonia in which we 
obtained objective evidence of a dramatic response 
to chloroquine. 


Case report 


A 4 month old boy was admitted because of 
anorexia and poor weight gain from the age of 2 
months. He was born after a normal pregnancy, 
weighing 3150 g, and the history was otherwise 
unremarkable. An older sibling had been admitted 
with a similar problem of failure to thrive, which was 
eventually diagnosed as a psychosocial problem and 
successfully treated. 

Physical examination on admission revealed a 4-8 
kg infant with mild tachypnoea and a temperature of 
37-5°C. No other physical abnormalities were 
noticed. Chest x ray film showed moderate bilateral 
hyperinflation. Arterial blood gases breathing room 


air showed pH 7-39, oxygen tension 7:1 kPa (53 mm 
Hg), and carbon dioxide tension 4-5 kPa (34 mm 
Hg). 

In the first two months of admission to hospital 
the main problems were failure to thrive, anorexia, 
and mild tachypnoea. Cystic fibrosis, ummunodefi- 
ciency, malabsorption, and renal and metabolic 
abnormalities were excluded and it was (erron- 
eously) thought that his problem was simular to that 
of his older brother. In the third month after 
admission the patient became more tachypnoeic and 
a repeated arterial blood gas analysis in room air 
showed oxygen tension 5:1 kPa and carbon dioxide 
tension 5-5 kPa. When given oxygen his oxygen 
tension rose to 39-3 kPa, suggesting ventilation- 
perfusion umbalance. 

Pulmonary function tests were performed using 
the infant whole body plethysmograph.* Thoracic 
gas volume and specific airway conductance were 
normal (150 ml and 4-1 sec/kPa), whereas specific 
dynamic compliance was 0-296 kPa (normal=0-60 
kPa). Measurement of forced expiratory flow 
revealed normal flow at resting lung volume (280 
ml/sec). At 7 months an open lung biopsy examina- 
tion was performed. Histological findings were mild 
thickening of the alveolar septa, and groups of 
desquamated type IT pneumocytes and macrophages 
within the alveolar spaces, which were identified on 
electron microscopy studies. The picture was typical 
of desquamative interstitial pneumonia. Stains and 
cultures of the biopsy specimen for pneumocystis, 
bacteria, fungi, and acid fast organisms yielded 
negative results. 

The patient was treated with chloroquine 10 
mg/kg ın two divided doses. After one month of 
treatment he started to improve and his respiratory 
symptoms subsided, and after two months of treat- 
ment no supplemental oxygen was needed. Arterial 
oxygen tension in room air rose to 8-9 kPa and he 
started to gain weight. After six months of treatment 
chloroquine was stopped for three weeks, at the end 
of which his arterial oxygen tension had fallen to 5-7 
kPa. Chloroquine was restarted and his oxygen 
tension rose again (Figure). After 16 months of 
treatment his weight reached the 3rd centile and 
after another year the 25th centile. Repeated 
arterial blood gas examinations yielded normal 
results. Ophthalmologic examinations were per- 
formed every six months and yielded complete 
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results. At the age of 4-5 years chloroquine was 
stopped. Six months later arterial oxygen tension 
was 12 kPa and chest x ray film and a xenon 
perfusion lung scan yielded normal results. 


Discussion 


Although spontaneous resolution of desquamative 
interstitial pneumonia may occur occasionally,” 
there is little doubt that our patient responded to 
chloroquine, as stopping of the treatment resulted in 
deterioration of his condition and restarting the 
treatment brought about a second improvement. 
This response is similar to that orginally noted by 
Tooley.? Leahy et al reported an infant who was 
unresponsive to chloroquine alone but who re- 
sponded to a combination of chloroquine and 
steroids initially and to chloroquine alone later.® 

Although hyperinflation was evident on the chest 
radiograph, lung function revealed a normal thor- 
acic gas volume more in keeping with the physiolo- 
gical pattern seen in adults. 


Antimalarial compounds. -have been ‘shown to 
inhibit in vitro antigen antibody complex, formation 
and to split immune complexes. Raised concen- 
trations of circulating immune ‘complexes and ` 
deposition of immunoglobulin and complement in. 
the lungs have been shown in patients, ‘suffering from” 
idiopathic interstitial pneumonra. These findings 
-suggest that antimalarial agents may be effective in 
the treatment of desquamative interstitial” pheu- ` 
monia through an immunosupressive~ ‘mechanism: 

Chloroquine i is not an entirely harmless drug The 
most serious complication is retinopathy, which is: 
probably a dose related phenomenon. The:alterna- _ 
tive to chloroquine is treatment with steroids’‘or™ 
cytotoxics, or both, which, apart from the varacle 
response, also have side effects. 

We suggest that chloroquine should be sonsunred 
as an effective alternative treatment in desquama- 
tive interstitial pneumonia. Careful observation is 
needed to evaluate its efficacy and safety in 
children. $ 
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SUMMAR¥ We repott-a'case of congenital isolated 
matabsorption of folic acid, the first in a boy. Only 
seven previous cases have been reported, and we 
discuss’ stwo aspects—namely, the tendency to 
infection, with evidence of impairment of both 
cellular and humoral immunity, and the absence of 
neurological disturbances. 





Congenital isolated malabsorption of folate is a rare 
and specific disorder, causing megaloblastic 
anaemia in early childhood, which can be corrected 
by administering very high doses of folic acid orally 
or by parenteral administration of physiological 
doses. The case reported here ts the first in a boy. 

Two additional aspects will be emphasised: our 
patient (a) showed no neurologic disturbances and 
(b) suffered from a tendency to infections appar- 
ently due to partial immunodeficiency. 


Case report 


A five month old Moslem boy was admitted to 
hospital with recurrent infections, severe anaemia, 
and failure to thnve. He was the seventh child of 
healthy parents, who were first cousins. Two of their 
seven children had died during the first year of life 
without defimite diagnosis. 

The patient was born after a full term pregnancy 
with a weight of 3500 g. He was breast fed for one 
month only and then fed on SMA formula From the 
fourth month of lıfe the child began to suffer from 
recurrent infections, especially of the upper respira- 
tory tract, lungs, ears, and gastrointestinal tract. On 
admission his general condition was very poor; he 
was very pale and feverish (38-2°C) He showed 
failure to thrive in both weight (5050 g) and height 
(59 cm). Bilateral otitis media and broncho- 
pneumonia were present. On first admission, the 
haemoglobin was 9-0 g/dl, packed cell volume 27%, 
and white blood cell count 12 800/mm*, with normal 
differential count and mild thrombocytopenia of 
100 000/mm? Tests on urine and all other bio- 
chemical tests yielded normal results. 

The most stnking clinical disturbance was severe 
and chronic anaemia during the fifth and sixth 
months of life, with haemoglobin concentrations 


ranging from 4-5 to 9-2 g/dl and packed cell volume 
between 15% and, 29% and with mean corpuscular 
volume of 100 u°. The peripheral blood smears 
showed macrocytosis and hypersegmentation of 
polymorphonuclear cells; the leucocyte count was in 
the range of 7000-12 000 mm? and thrombocytes 
100 000-200 000/mm?, with reticulocytes 0-2~1-:0%. 
Coombs tests yielded negative results, and both a 
Motulsky test and electrophoresis of haemoglobin 
showed normal results. These data together with the 
macrocytosis found in the peripheral blood smear 
were compatible with a diagnosis of megaloblastic 
anaemia, which was confirmed by the findings of 
megaloblastic changes in the bone marrow. 

The megaloblastic anaemia was found to be due 
to folic acid deficiency, as indicated by the low 
concentrations of folic acid in red blood cells (15-50 
ng/ml, while the normal value is above 250 ng/ml), 
serum (<1 ng/ml, while normal is above 5 ng/ml), 
and cerebrospinal fluid (<1 ng/ml, while normal is 
15 ng/ml), Blood concentrations of vitamin Bız were 
700-800 pg/ml and urine orotic acid concentration 
was normal too. The folates were determined by the 
microbiologic assay of Grossowicz et al,' using 
Lactobacillus casei as test organism. The diet of the 
mother during lactation and the child’s diet were 
found to be normal, the possibility of dietary folate 


Serum folic acd (ng/ml) 





4 

Time (h) 
Figure Oral folic acid loading tests, assayed with 
Lactobacillus case1,’ ın the patient aged 9 5 months 
(@ - - - @ = 5 mg folic acid; @—®@ = 10 mg folic acid; 
@—.- -@ = 10 mg folimc acid) and ina control aged 
9 months {O - -- O = 5 mg folic acid) 


Table Concentrations of serum foiate before and after 
treatment with folic acid 








Body Before After oral After uitravenous 
fluids treatment admmistration administration 
{ngiml) (nginl) (ng/ml) 
Serum <10 <10 17 
Whole blood 30-50 20-90 420 
Cerebrospmal 
fluid 10 10 40 





deficiency was thus excluded. The diagnosis of 
malabsorption of folate was confirmed by the 
unchanged concentrations of serum and red blood 
cell folate after oral loading tests of 5 mg and 10 mg 
folc acid, respectively, as well as of 10 mg folinic 
acid (5-formyltetrahydrofolate), as shown in the 
Figure, and by reaching normal concentrations of 
red blood cell folate after intravenous admunistra- 
tion of 5 mg folic acid (Table). Treatment consisted 
of three consecutive daily doses of 5 mg each of folic 
acid given intravenously and then observation for 
three weeks before being discharged in good 
condition. 

A gastrointestinal evaluation made to reveal other 
defects of absorption in the intestine gave normal 
results in loading tests of glucose and fat. The sweat 
test yielded normal results as did tests of the 
pancreatic enzymes lipase, amylase, and trypsin in 
the duodenal juice. Small intestine biopsy examina- 
tion revealed normal mucosa; Giardia lamblia was 
not found. The diagnosis of isolated malabsorption 
of folic acid was thus established. 

In coanection with the recurrent infection an 
immunological evaluation was performed; normal 
concentrations of IgG (1002 mg/100 ml) and a fairly 
high concentration of IgM (326 mg/100 ml) were 
found. IgA was undetectable. Of the family mem- 
bers tested (parents and three siblings), all showed 
normal concentrations of immunoglobulins. On the 
other hand, cellular immunity was decreased in both 
T cells (E rosettes forming and response to phyto- 
haemagglutinin and concanavalin A) and B cells 
(surface Ig and response to pokeweed mitogen). C3 
complement concentration was normal (184 mg/100 
ml) and immune complexes were not found 

The failure to thrive that was seen in the infant on 
first admission continued during the three consecu- 
tive admissions to hospital. These failures could be 
explained, in part at least, by the anaemia and 
recurrent infections, which became milder after the 
age of 6 months when the child’s general condition 
improved considerably. Because of this improve- 
ment, his parents, who were not particularly coop- 
erative, refrained from bringing the child to hospital 
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unless his condition worsened Adeni, Ne . 


psychomotor retardation was observed in ‘the child. 
On the last admission, at the age of 14 months, the 
child arrived ın a very neglected condition and with 
severe anaemia. He immediately ‘received a blood 
transfusion but died unexpectedly of severe bilateral _ 


.pneumonia, which did not respond-to aggressive 


antibiotics and other treatment, before a regular 
course of treatment with parenteril-folic acid could. 
be established oe aoe 


Discussion 


Congenital malabsorption of folic acid 1s a rare and ` 
specific defect of the absorption of this vitamin from 
the gastrointestinal tract in the absence of malab- 
sorption of any other nutrient.” It has been shown, 
in the few cases described by others, that the defect 


persisted after considerable doses of folate were 


given orally.2* This was also the case, with our 
patient, who responded only to parenteral folate. 
All seven cases described in the published -eports 
were girls; recently, an X linked defect was 
hypothesised.> Our case -ın a boy supports the 
possibility of autosomal or multifactorial inhen- 
tance. 

In contrast to the cases described byi others,?* 
ours is unique in that there were no signs of mental 
retardation or any convulsive disorders. Correction 
of serum folate concentrations was accompanied by 
correction of cerebrospinal fluid folate concentra- 
tions to the normal serum:cerebrospinal fluid ratio 
of 1:3, which indicates that no transport defect of 
folate through the blood-brain barrer occurred. 

The immunological work performed because of 
the recurrent infections revealed partial deficiency 
in both humoral and cellular immunity. The findings 
of decreased T cell function in folate deficiency were 
reported even though increased tendency to develop 
infections was not present.” Corbeel et al described a 
case showing a tendency to infections. The only 
immune deficiency found by them, however, was a 
low concentration of immunoglobulins Whether a 
correlation between folate deficiency and a ten- 
dency to recurrent infections is a common finding 
cannot be answered before a follow up of more cases 
of this rare disorder 1s undertaken. This also holds 
true regarding the question of whether there 1s more 
than one type of congenital folate malabsorption. 


References 


' Grossowicz N, Mandelbaum-Shavit F, Davidoff R, Arono- 
vitch J Microbiologic determination of folic acid! der-vatives 1. 
blood Blood 1962,20:609-16 

? Luhby AL, Eagle FJ, Roth E, Cooperman JM Relapsing 


ma 


80 Archives of Disease in Childhood, 1987, 62 


megaloblastic anemia and mental retardation as defect in 
gastromtestmal absorption of fohc acid Am J Dis Child 
1961;102:482 : 

Ž Santrago-Borrero PJ, Santini Jr R, Perez-Santiago E, Maldo- 
nado N -Congenital isolated defect of folic acid absorption 
J. Pediatr 1973,82:450-5 


_ 71,4 Poncz M, Colman N, Herbert N, Schwartz E, Cohen AR 
.- Therapy -of congenital folate malabsorption J Pediatr 


* 


Ze A 7 1981 98:76-9 


3. Gross RL; Reid JVO, Newberne PU, Burgess R, Marton R, 
Hift W Depressed cell mediated immunity in megaloblastic 
a Ue O 


anemua due to folic acid defiaency Am J Clin Nutr 1975 28: 
225-32 Ş 

e Corbeel L, Van den Berghe. G, Jacken J, Van Tornout J, 
Eckels R Congenital folate malabsorption Eur J Pediatr 
1985 ,143:284-90 


Correspondence to Dr N Grossowicz, Department of Bacteriology, 
The Hebrew Unıversıty-Hadassah Medical School, Jerusalem, 
Israel 


Received 12 August 1986 


- Tachycardia and heart failure after ritual circumcision 


A MOR, G ESHEL, M ALADJEM, AND G MUNDEL 
Diviston of Pediatrics, Assaf Harofe Medical Center, The Sackler School of Medicine, 


Tel-Aviv University, Israel 


a 
' 





SUMMARY Four newborn babies developed acute 
heart failure a few hours after circumcision at 8 
days. During this procedure, a sponge soaked in 
epinephrine was applied to the circumcision site and 
left there for several hours. Treatment was with 
digoxin and diuretics and signs of heart failure 
disappeared within 24-72 hours. 





Circumcision is the operation most often performed 
on males in Israel and the_United States. 

We describe a complication of this procedure that 
has not hitherto received publicity. 


Case reports 


The four babies described here were admitted to the 
paediatric intensive care unit a few hours after ritual 
circumcision, which was performed at 8 days of age. 
All were born normally at term after normal 
pregnancies, and there were no postnatal complica- 
tions. 


On admission the clinical signs in each baby were 
similar, consisting of pallor, central cyanosis, tachy- 
cardia, tachypnoea, and grunting respirations 
(Table) 

Their heart rates were over 200 beats per minute 
and the liver was enlarged in three patients. The 
electrocardiogram (ECG) of all four patients 
showed rapid sinus tachycardia with a right ventricu- 
lar strain pattern. Their chest x ray films were in 
keeping with an acute heart failure and showed 
cardiac enlargement with mild pulmonary oedema 
Metabolic acidosis was present in three patients 
Cardiac muscle enzymes were measured in two 
patients and were normal. Blood lactic acid concen- 
tration was investigated in case 1 and was raised at 
145 mg/dl (normal range 5-7-22-0 mg/dl). Three 
patients had raised serum glucose concentrations 
(above 6-2 mmol/l) dumng the first hours of admis- 
sion. Echocardiography was performed in all 
patients and yielded normal results. Serum electro- 
lyte concentrations were within normal limits and 
blood, urme, and cerebrospinal fluid cultures 
yielded negative results. 








Table Clinical and laboratory findings tn the four babies 
Case Skin Respiratory Heart Liver edge Right Serum cardiac 
No colour rate rate below costal venincular enzymes (Ull) 
{breathsimun} (beats/min) margin (cm) strain 
1 Pale 80 230 6 + 
nosis 
2 M 120 20 2 - CPK 30 
cyanosis LDH 200 
3 Pale np 200 3 + 
4 Norma! 88 230 4 + CPK 
LDH 250 








CPK=Creatine phosphokinase (normal 5-130 UA), LDH=Lactic dehydrogenase (normal 150-370 U/I) 
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Cases 1, 2, and 4 were treated with digoxin and 
cases 1, 3, and 4 with furosemide. 

The signs of acute heart failure and the sinus 
tachycardia disappeared ın all patients within 24-72 
hours. On follow up, repeated physical examination 
and ECG recordings yielded normal results. 

The circumcisions were performed by the same 
individual and with his cooperation we investigated 
bis procedure. 

Among the contents of his bag, a bottle of 
epinephrine solution 1:1000 was found and 
apparently this was often used to stop bleeding in 
circumcision wounds. A sponge soaked in 
epinephnne was applied to the site of circumcision 
and left in place for a few hours. We presumed that 
a considerable amount of epinephrine had been 
absorbed through the open wound, leading to 
epinephrine intoxication. 


Discussion 


Ritual circumcision has been practised by the Jewish 
people for the last four millenia. The method that 
should be used ıs not laid down in the Bible. Rabbis, 
also known as ‘mohels’, who perform circumcision, 
have adopted the technique passed on for gener- 
ations by their forebears. 

Epinephrine increases the strength of ventricular 
contractions and increases heart rate by beta 
receptor activity. It also produces peripheral vaso- 
constriction of the arterioles and precapillary 
sphincters by its receptor activity.’ Because of this 
vasoconstrictive property absorbed epinephrine can 
considerably reduce cutaneous blood flow. It 1s 
effective only against bleeding from small arterioles 
and does not control venous cozing or haemorrhage 
from large vessels. Its metabolic effects are hyper- 
glycaemia, lactic acidosis, and rises in free fatty 
acids in blood.! 

Epinephrine ıs inactivated mainly in the liver by 
the enzymes catechol-o-methyl transferase and 
monoamino oxidase. The enzymatic capacity of the 
neonatal liver to metabolise large amounts of 
epinephrine is unknown.* 

Brunjes ef al have speculated that the increased 


excretion of free catecholamines in the: urine of 
premature infants is due to a deficiency of mono- 
amino oxidase activity.? Others have proposed that 
young infants have a relative déficiency of amine 
catabolising enzymes.” ons 
The effects of an overdose of epinephrine an‘ - 
neonates have been described in a few “published -- . 


reports Local effects on the gastrointestinal tract as- 


a result of an oral admunistration, of epinephrine., 
include gastrointestinal irritation, vomiting, intest- 
nal ileus, and ischaemic damage to the gut wall.“ 
Racemic epinephrine given`by inhalation has pro- 
duced paroxysmal supraventricular tachycardia, 
which was blocked by propranolol. Denton et al 
reported tachycardia, acrocyanosis, and -local 
ischaemia after the local application of a highly 
concentrated epinephrine solution to a circumcision 
induced haemorrhage.® These symptoms were abol- 
ished soon after phentolamine was applied. Cardiac 
failure has not been described in these, reports. 
We suggest that the use of topical epinephnne 
after circumcision should be prohibited and it is 
hoped that drawing attention to these.cases will 


prevent similar occurrences. 
i 
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Methicillin resistant Staphylococcus aureus in milk 


Y A PARKS, M F NOY, M A AUKETT, AND C A WEBB 
Mary Cross Unit, Sorrento Maternity Hospital, and Infection Control Department, Selly Oak Hospital, 


Birmingham ` 





.. SUMMARY Three separate outbreaks of gentamicin 
and methicillin resistant Staphylococcus aureus 1n a 
_ Special care baby unit are described. The outbreaks 
ceased only after a milk bank worker was identified 
as acarrier of the strain. It is postulated that the 
infant milk feeds served as a vehicle of spread. 








Resistance to methicillin among Staphylococcus 
aureus rapidly followéd the introduction of the drug 
in the 1960s. Recently, problems with gentamicin/ 
methicillin resistant Staph. aureus have occurred 
world wide and they are becoming widespread in the 
` United Kingdom. Outbreaks have only occasionally 
caused problems ın neonatal units. An outbreak of 
multiresistant methicillin resistant Staph. aureus 
(MRSA) that colonised at least 30 newborn babies 
in our special care baby unit over a penod of 16 


months in three separate episodes is reported. The 
problems encountered in eradicating the strain, until 
the source was identified, are descnbed. 


The outbreak and control measures 


The Table shows details of the babies who were 
possibly infected with the MRSA. Initial nasal and 
umbilical swabs from babies and nasal swabs from 
staff revealed six colonised and three infected babies 
and one staff carnier. 

A strict admission policy, barrier nursing, and 
topical treatment with nasal 1% chlorhexidine 
cream, 0-33% hexachlorophane talc, and daily 
chlorhexidine baths produced ineffective control as 
seven further minor clinical mfections (cases 4-10) 
occurred and a further seven babies became colon- 
ised. 

Similar treatment failed to eliminate the MRSA 


Table Details of babies with infection due to methicillin resistant Staphylococcus aureus 





Case Age Diagnosis Birth Gestanonal Date of Site Previous Clical 
No (days) weight age (wks) wolanon antibiotics notes 
(g) of MRSA 
1 4 Ambiguous genitalia 2080 34 21 08 83 Umbilicus None Umbibcal flare 
17 01 84 Oral suction 
2 12 Hyaline membrane 2100 x3 7 09 83 Grom None Pustules in groin 
disease 
3 2 Extrauterine 2180 37 10 09 83 Tongue None Mouth coated, spots on 
pregnancy 13 09 83 Spots neck, spots on waist 
21 09 83 Spots 
4 27 Preterm 1150 28 2 09 83 Nose Amoxyctllin Snuffly nose, watery eye 
3 10 83 Eye 
5 15 Congenital rubella 1520 37 22 09 83 Umbilcus None Morst_ umbibcus 
me 
6 8 Spontaneous 3640 38 2 10 83 Nose None Snuffly nose 
pneumothorax 
7 19 Small for dates 1330 37 10 10 83 Pustule None Pustule on forebead 
8 5 Hyalme membrane 1500 31 17 10 83 Umbilicus None Umbikcal flare, pustules 
disease Pustules behind ears, sticky cyes 
281083 Eye 
9 22 Transient tachypnoea 2260 36 24 10 83 Grom Penicillin+gentamicin Sore grom 
10 87° Hyaline membrane 1280 31 512 83 Oropharynx Ceftandime Possible chest infection, 
ducase, subglotnc 12 12 83 Oropharynx Pemeillim+gentamian souffly pose 
stenosis 13 01 84 Nose osteomyelitis 
ll 6 Small for dates 1900 3 12 12 83 Pustule None Pustule m groin, sticky 
13 12 83 Eye eyes 
12 i) Meningoencephalocele 2840 40 21 07 84 Bram swab None Group B Streptococcus+ 
(postmortem) coliforms also isolated 
from bran at post- 
mortem examination 
13 2 Total aganghonoss 2680 40 11184 Umbilicus None Routme swab post- 
121184 Wound operative wound 











MRSA=Methicillin resistant Staph aureus 
“Admitted to the unit at 30 days 
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from the staff carrier. Subsequently, fusidic acid 
cream given nasally eliminated the strain and 
recolonisation has not occurred. 

Case 4 was subsequently admitted to another 
hospital with possible staphylococcal pneumonia, 
and MRSA were isolated from his secretions. This 
first ‘serious’ infection prompted us to treat’:all 
colonised babies with fusidic acid nasal cream as the 
MRSA was reported to be resistant to other nasal 
applications. Three weeks later, however, a venti- 
lated baby developed possible osteomyelitis, and 
oropharyngeal secretions revealed three strains of 
Staph. aureus, which were resistant to fusidic acid, 
methicillin, and gentamicin, respectively. Treatment 
with intravenous gentamicin, flucloxacillin, and 
fusidic acid produced a good clinical result, but the 
baby remained colonised and subsequently intro- 
duced MRSA to another hospital. 

The bacitracin resistance was rechecked and the 
MRSA was found to be sensitive to bacitracin, 
which was used for nasal carriage and superficial 
infections One month later the last remaining 
colonised baby left the unit and no further isolates 
were recorded for six months when a postmortem 
brain swab from a child with a meningoencepha- 
locele revealed the MRSA strain. Previously 
adopted measures were reintroduced. One addi- 
tional colonised baby was identified and after 
successful treatment discharged. 

Three months later a routine specimen of pooled, 
pasteurised, expressed breast milk yielded MRSA, 
and investigation of the milk bank staff revealed one 
nasal carner. She was removed from the milk bank 
and given bacitracin nasal cream and 4% chlorhex- 
idine detergent for bathing. This and a subsequent 
course of pseudomonic acid failed to eradicate the 
strain from her nose. Concurrently, an outbreak of 
loose stools revealed three further colonised babies 
and sutsequently one colonised baby developed a 
postoperative wound infection with MRSA at 
another hospital. 

MRSA has not been isolated in the 24 months 
after departure of the last colonised baby and 
remova. of the nurse from the milk bank. 

Allisolates of MRSA were bacteriophage type 75 
and tests performed at the Staphylococcal Refer- 
ence Laboratory, Colindale, showed the strain to be 
identical to types found in South Africa and dis- 
tinguishable from that causing problems recently in 
the midlands and currently in the south east of 
England 


Discussion 


Methicillin/gentamicin resistant Staph. aureus have 
been isolated with increasing frequency in the last 


few years. Less than 1% of isolates sent to the 
Staphylococcal Reference Laboratory before 1978 
were methicillin/gentamicin resistant, but this figure 
had risen to 28% by 1983.' There are only a few 
reports of outbreaks in neonatal units.7> 

The source of many outbreaks has remained - 
unclear, but staff carriers have been implicated and 
prolonged carriage by staff may result despite 
topical treatment.° Our medical staff carner prob- 
ably acquired the organism by handling colonised. 
babies as she did not spread the organism to babies 
in the other hospital she attended:. We believe the 
source of our strain was a midwife in the milk bank 
who had returned from South Africa one month 
before the first isolate was detected. While ın South 
Africa she had been bnefly admitted to hospital 
after an accident. She remained undetected for 18 
months as she had no direct work or social contact 
with the unit 

Milk has been widely reported as.a vehicle for the 
spread of organisms, but we are unaware of other 
reports implicating ıt as a vehicle of infection with 
MRSA. The frequency or degree to which the milk 
bank nurse contaminated feeds remains unknown. 
The only contact with the positive milk sample was 
to remove the sample tube from the pasteuriser and 
check the tightness of the cap. The sample probably 
became contaminated from the outside of the tube 
or cap during transit to or on opening in the 
laboratory. . 

Feeding of contaminated milk or contact with 
contaminated bottles or teats presumably led to 
either oral or gastrointestinal contamination, cr 
both, with MRSA and subsequent skin colonisation. 
As previously reported colonisation was more com- 
mon than infection and most infections were 
minor.” * > 

Prolonged staphylococcal carriage by staff and 
patients with possible subsequent re-admission or 
transfer to another hospital highlights the need for 
close liaison between medical, nursing, laboratory, 
and control of infection personnel both within and 
between hospitals if outbreaks are to be detected 
early and controlled successfully. 


We gratefully acknowledge the help and advice of Drs B A 
Wharton, C A Smalley, and S E Balmer 
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SUMMARY Twin boys suffered from recurrent di- 
arrhoea due to Campylobacter jejuni after entering a 
day nursery. Stool sampling of all 17 children at the 
nursery revealed C. jejuni ın 12. Simultaneous 
treatment with antibiotics of all children with 
positive cultures successfully eradicated the infec- 
tion. 





Campylobacter gastroenteritis has been recognised 
In recent years as a major cause of diarrhoeal 
diseases in children.! ? It accounts for considerable 
morbidity and may result in chronic diarrhoea and 
failure to gain weight.” This organism has also been 
responsible for outbreaks ın day care centres,’ 
where reinfection is common and eradication diffi- 
cult 

We present our experience in the management of 
an outbreak of campylobacter gastroententis in a 
nursery and suggest a practical approach to eradi- 
cate the infection. 


Case report 


Eleven month old twin boys were referred to us 
eight weeks after entering a day care centre with a 
history of recurrent diarrhoea. The diarrhoea had 
begun two weeks after they had started at the 
centre. It diminished when the mother removed 
them for periods of several days, only to return on 
re-admission. The diarrhoea consisted of between 
four and nine yellowish-green, soft, bulky stools 
each day for periods of up to two weeks. Their body 
weight dropped from the 75th to the 25th centile. 
Campylobacter jejuni was cultured from one infant; 
no other enteric pathogen was isolated 
Erythromycin estolate 50 mg/kg/day was adminis- 
tered to both children for seven days, with complete 


resolution of symptoms. Repeated stool cultures for 
C. jejuni after the treatment yielded negative 
results Two weeks later, after re-entering the 
centre, diarrhoea occurred again in both children 
and C. jejuni was again isolated. Climcal and 
laboratory recovery was again observed after a 
second course of treatment. 

A further episode of diarrhoea occurred 10 days 
after stopping treatment, and C. jejuni was isolated 
from the stools of both boys. On this occasion, the 
father, who was a physician, collected stool samples 
from the other children at the nursery C. jejuni was 
isolated in the stools of 12 of the 17 children. All 
these children had suffered from at least one period 
of diarrhoea during the past two months. By the 
time of stool sampling, however, eight of the 
children were already asymptomatic. 

All children with positive stool culture were 
treated simultaneously with a course of erythromy- 
cm. A week later stool cultures from these children 
yielded negative results. From then until the end of 
the school year (eight months) no further outbreaks 
of diarrhoea occurred in the centre. 


Discussion 


Outbreaks of gastroenteritis among children in day 
care centres are well known.‘ Close personal contact 
and poor hygiene in young children, especially in 
those who are not yet tolet tramed, enable the 
spread of enteric pathogens. The problem of 
reinfection by the same agent (‘ping pong mechan- 
ism’) is common among these children and can ruin 
efforts to eradicate the infection. 

Recently, attention has been called to the role of 
C jejuni in infectious diarrhoea in children, includ- 
ing outbreaks ın day care centres.! ? Relapses of this 
infection are documented in our patients, as re- 
ported before °° The high rate of relapse usually 


results from reinfection. This ıs caused by the 
prolonged excretion of the organism among un- 
treated children, lasting up to seven weeks.° On the 
other hand, stocl cultures of all treated patients 
yielded negative results within 48 hours. Our 
patients :ndeed showed that simultaneous treatment 
is effective in preventing reinfection as it caused 
concomizant eradication of the infection ın all the 
children. 

It is concluded that in a nursery with multiple 
cases of campylobacter enteritis stool cultures 
should be taken from all children, including those 
who are asymptomatic at that time, because it is 
necessary to treat simultaneously all children whose 
cultures yield positive results. This approach ıs an 
effective method for eradicating the infection. 
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Commentary í 
H P LAMBERT 


Department of Communicable Diseases, St George’s 
Hospital Medical School, London 


It is often forgotten that antimicrobial drugs can 
sometimes be used to control the spread of . 
gut infection. This ‘epidemiological’ use has a +. 
chequered history. Most often non-absorbable ant- ~ 
biotics, such as neomycin, have been employed to` 
blanket an outbreak, especially of Escherichia, coli” 
gastroenteritis, and with variable results. Sometimes’ ~ 
the outbreak was apparently controlled and at other 
times the attempt failed completely, certainly, anti- 
biotic prophylaxis should not be used in this way 
unless combined with a mgorous attempt to tighten 
up normal hygienic methods of cross infection 
control. 

This description of the control of campylobacter 
gastroenteritis in a day care centre makes a useful 
point. Features of this infection that perhaps make 
for a favourable outcome are: 

(1) Erythromycin certainly seems to render stool 
cultures negative very quickly, usually within 48 
hours of starting the drug (their references 1 and 6) 

(2) The duration of carriage may be quite long 
without treatment, although 90% of patients do 
become negative spontaneously within two months 

(3) Campylobacter diarrhoea, although usually 
short lived, can be prolonged or recurrent, and it is 
patients with diarrhoea who pose most risk to their 
contacts. Although eight of the 12 contacts with 
positive stools were asymptomatic at the time of 
sampling, all of them had had recent diarrhoea. 


Co-trimoxazole red cell aplasia in leukaemia 


C E M UNTER AND G D ABBOTT 
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SUMMARY A 4 year old boy with acute lymphoblas- 
tic leukaemia developed a pure red cell aplasia 13 
months after entering remission and while on 
maintenance chemotherapy. Co-trimoxazole was 
also bemg administered for prophylaxis against 
Pneumocystis carinii infection. When co-tnm- 
oxazole was stopped the red cell aplasia resolved. 





Co-trimoxazole (sulphamethoxazole and tnme- 


thoprim) provides effective prophylaxis against 
Pneumocystis carini infection’ and 1s therefore 
commonly used during treatment for childhood 
acute lymphoblastic leukaemia. Haematological 
toxicity, particularly neutropenia and thrombocv- 
topenia, has been described with co-trmoxazole,2 3 
but selective aplasia of the bone marrow erythroid 
series is extremely rare and has not previously been 
reported in acute lymphoblastic leukaemia. We 
report a case of pure red cell aplasia that occurred in 
a child on maintenance treatment for acute lym- 
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phoblastic leukaemia and that completely resolved 
when treatment- with co-trimoxazole was stopped. 


Case ‘report 


A 4 year old boy developed acute lymphoblastic 


„| leukaemia in July 1983 and remission was promptly 


obtamed using vincristine, prednisone, adriamycin, 
-and L-asparaginase. In September 1983, after con- 
solidation treatment, maintenance treatment with 
three weekly sequences of vincristine, prednisone, 
6-mercaptopurine, and methotrexate was given. 
Treatment with co-trimoxazole (as trimethoprim 40 
mg daily) was begun for pneumocystis prophylaxis 
once remission had been obtained 

Haemoglobin concentrations remained satisfac- 
tory during early maintenance treatment and a bone 
marrow examination in February 1984 (because of 
persistent neutropenia) showed hyperplastic mega- 
loblastic erythropoiesis but no evidence of acute 
lymphoblastic leukaemia. 

After 13 months ın remission (November 1984) 
the haemoglobin fell 64 g/l over a five week period 
(Figure). The red cells were normochromic and 
normocytic (mean corpuscular volume 88 fl, mean 


corpuscular haemoglobin 31-1 pg, and mean cor- 
puscular haemoglobin 354 g/l). The reticulocyte 
count was less than 0-1% and white cell and platelet 
counts yielded normal results A previous reticulo- 
cyte count of 3% had been recorded six months 
earlier Serum folate and vitamin B; concentrations 
were normal. One umt of packed red cells was 
transfused but the subsequent rise in haemoglobin 
was only transient. Transfusions were required at 
roughly monthly intervals to maintain an adequate 
haemoglobin. The reticulocyte count always re- 
mained below 0-1%. White cell and platelet concen- 
trations remained unchanged throughout this period 
compared with previously. Bone marrow examina- 
tion in March 1985 showed markedly hypoplastic 
erythropoiesis with only 4% erythroblasts. An 
occasional cell was megaloblastic. Serum folate and 
vitamin B concentrations were again normal. 
White cell and platelet precursor series were nor- 
mal, with no evidence of leukaemic relapse. A 
further two units of packed cells were transfused and 
co-trimoxazole was stopped in case this was re- 
sponsible for the red cell aplasia. 

Over the next six weeks the patient’s haemoglobin 
remained stable, ranging between 116 and 127 g/l. 


Vincristine o 15mg/ 
Prednisone e ana © a © oeg a Tae goma 
Methotrexate AA ADA ADS osa AS AAA AAA AAA AAA AAA ā AAA 4444 30mg/m2/week 
6- Meccaplopunna FELE — — — TT TT 50mg m2 7 day 
y co-trimoxazole 2k0 mg/day WU 
@ Red ceil 
13 a n a E Transfusion (units } 
— 12 ae 
Bone marro Bone marrow & 
11 | S 
= 10 
> ; 
‘= x 
a H — 
2 g H ~ 
g 7 
$7 : 
xr b 
6 5 an o7 
Oct Nov Dec Jan Feb Mar Ap May Jun 


ie ieee een 


Figure Treatment regimen in a case of red cell aplasia. Bone marrow examinations and packed red cell transfusions 


are shown. 


The reticulocyte count rapidly increased to a peak of 
3-7% in mid-April. Repeat bone marrow examina- 
tion six weeks after stopping of treatment with 
co-trimoxazole showed complete resolution of red 
cell aplasia with 28% erythroblasts, indicating nor- 
mal erythropoiesis. The haemoglobin and reticulo- 
cyte counts have continued to remain at satisfactory 
levels and no further blood transfusions have been 
required. Co-trmoxazole has not been restarted. 


Discussion 


Selective erythroid aplasia has been reported in two 
children receiving combination therapy for acute 
lymphoblastic leukaemia,‘ being reversible on stop- 
ping treatment in one patient Neither patient was 
exposed to co-trimoxazole. Erythroid hypoplasia 
developed ın an adult patient with Crohn’s disease 
on long term treatment with co-trimoxazole.* Drys- 
dale has reported a child with acute lymphoblastic 
leukaemia, on similar treatment to our patient, who 
developed transfusion dependent anaemia when co- 
trimoxazole prophylaxis was begun.® This patient 
also took sodium valproate for epilepsy and this 
drug was thought to be contnbutory. A red cell 
aplasia was not proved by bone marrow examina- 
tion 

Our patient’s red cell aplasia developed after 13 
months of treatment with co-trimoxazole. Main- 
tenance chemotherapy remained unchanged before, 
during, and after the episode. There was no expo- 
sure to other drugs over the entire period. Complete 
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resolution of the bone marrow abnormality occurred 
after stopping treatment with co-trimoxazole. 

We believe that this 1s the first reported case of 
red cell aplasia attributable to treatment with 
co-tnmoxazole in a child with acute lymphoblastic 
leukaemia. Red cell aplasia induced by co- 
trmoxazole should .be considered in this disease 
should unexplained anaemia develop. 


: 


We thank Dr MEJ Beard, haematologist, for bis help with this 
case 
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Personal practice 


Pitfalls in the management of epilepsy 


G STORES 


National Centre for Children with Epilepsy and Regional Paediatric EEG Unit, Park Hospital for Children, 


Oxford 


Recent publications on childhood epilepsy and 
personal experience at the National Centre for 
Children with Epilepsy both suggest that the man- 
agement of children with this disorder remains an 
area of clinical practice in which special difficulties 
are encountered. The following remarks are rel- 
evant mainly for children of school age Emergency 
situations are not considered. 


Differential diagnosis 


Different types of attack may be superficially similar 
and confusion between epileptic and non-epileptic 
attacks may well occur. It seems that various types 
of non-epileptic attack continue to be misdiagnosed 
as épilepsy. In one recent series a quarter of patients 
referred to an epilepsy clinic had been misdiagosed 
in this way ' Faints and breathholding attacks, 
especially those that end with convulsive move- 
ments, were often misconstrued as epilepsy, as were 
aggressive outbursts, sleep disorders, and atypical 
forms of migraine. 

Accurate diagnosis should be possible from a 
precise description of each attack (from the very 
first change to full recovery) and from the circum- 
stances in which the attacks occur as the various 
types of attack have characteristic features.” If the 
true nature of the child’s attacks remains obscure, in 
spite of a precise description, prolonged electro- 
encephalogram ,{FES) recordings during attacks 
can be helpful.? 

Sometimes the opposite problem ıs en- 
countered—that is, seizures are not recognised as 
such and are diagnosed as non-epileptic attacks, 
usually of a psychological type. This risk 1s greatest 
with non-convulsive seizures and is particularly 
likely to occur if the wide range of seizure types 
described in the international classification of 
seizures‘ ıs not appreciated. 


Seizure type 


Seizures are often not accurately classified. All non- 
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convulsive seizures are sometimes referred to as 
‘petit mal’, but within this broad category there exist 
very different forms of seizure—notably, absence 
seizures and complex partial seizures. The similanty 
of these two seizure types—that 1s, that both are 
characterised by fairly brief impairment of con- 
sciousness—should not obscure the important 
differences between them. Absence seizures are 
usually inherited, do not require radiological inves- 
tigation, often respond to valproate or ethosuximide 
(but not carbamazepine), and usually remit spon- 
taneously by early adult life. In contrast, structural 
cerebral lesions need to be considered in complex 
partial seizures. These seizures may well be helped 
by carbamazepine (or perhaps valproate) but often 
persist, and a proportion will need surgery. Mode of 
onset and termination and duration of the seizure 
are usually very different in these two types of 
attack.> Absence seizures begin and end abruptly 
and last five to 15 seconds; complex partial seizures 
often begin with an aura and last 30 seconds to two 
minutes, with gradual return to normality. Auto- 
matisms are seen in both types of seizure but are less 
complicated in the absence type. 

The way in which a generalised tonic-clonic 
seizure begins may be difficult to determine, es- 
pecially dunng the night, but can contain important 
information. Generalised convulsions with initial 
subjective or objective changes to suggest a partial 
(focal) onset need to be investigated and treated as 
partial seizures. Generally, they have a less good 
prognosis than convulsions that are generalised from 
the outset. Orofacial symptoms and signs should be 
sought at the onset of the seizure, especially if 
convulsions occur during sleep in an otherwise 
neurologically intact child, to identify benign cen- 
trotemporal epilepsy of childhood,® which, unlike 
other partial epilepsies, will almost certainly remit 
spontaneously by puberty. 


Underlying cause 


The cause of a child’s epilepsy may not be obvious 


but needs to be carefully considered. Otherwise, 
opportunities may be missed to provide much 
needed explanations to parents (who might blame 
themselves or worry needlessly about possible 
sinister causes) or to provide genetic counselling in 
those conditions for which this is appropriate. 
Computed tomography is required if there is clinical 
or EEG evidence of a localised abnormality, but a 
negative finding does not exclude a structural brain 
lesion and repeated high quality scanning at in- 
tervals may well be necessary. 


EEG investigations 


EEG continues to be a potential source of confu- 
sion, mainly because of inadequate provision of 
services or misrepresentation of the findings. EEG 
studies should be designed to answer specific clinical 
questions, and interpretation of the findings needs 
to be meaningful and relevant.’ A comprehensive 
EEG service should be able to answer such 
questions as the following: 

What is the nature of the child’s attacks? EEG 
recordings during attacks are necessary to avoid 
misleading inferences from interattack EEG 
abnormalities, which may well be no more than non- 
specific unusual features without pathological 
importance. 

What type of seizure does the child have? 

Is there a clue to underlying cause? 

Are precipitating factors identifiable, or other 
patterns of seizure occurrence? 

Is the child having subtle seizures clinically 
difficult to detect? 


Anti-epileptic drug treatment 


Standards of practice in the use of antiepileptic 
drugs have improved in recent years, perhaps 
especially in paediatrics, but difficulties in their use 
are often experienced. When to start drugs can be a 
difficult decision.® It 1s generally inappropriate to 
introduce treatment with drugs after a single seizure 
or even after several mild seizures have occurred. 
The available range of antiepileptic drugs may be 
confusing, but certain basic principles can help.” 
Treatment with a single drug ıs preferable as 
combined treatment is usually unnecessarily compli- 
cated and may produce unwelcome interactions or 
adverse additive effects. Valproate or carba- 
mazepine are effective ın most cases, but choice of 
drug depends on seizure type. Both these drugs are 
broad range, but carbamazepine ıs ineffective in 
primary generalised seizures other than generalised 
tonic-clonic seizures. The place of valproate in the 
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partial epilepsies 1s being investigated at the present 
time. . 

When to withdraw treatment can be a difficult 
issue, especially when there is particular concern 
about relapse (especially in teenagers wanting a 
driving licence), but generally it 1s appropriate to 
withdraw treatment cautiously if the child has been 
free of seizures for two years. EEG ıs not a good 
guide to time of withdrawal. A normal record gives 
no guarantee that relapse will not occur Con- 
versely, persistent EEG abnormalities do not 
necessarily predict relapse. The decision ıs 
essentially a clinical matter 

Seizures may persist in spite of drug treatment.!° 
In this situation certain posstbilities should be 
considered. These include: mismatch between seiz- 
ure type and drug; too high or too low dosage; 
non-compliance (this is common especially where 
confidence has been lost); progressive underlying 
disease (uncommon); and emotional or other en- 
vironmental precipitants of seizures, which are 
commonplace Epilepsy in the severely retarded is 
generally difficult to control because of the senous 
underlying brain disorder. 


Prognosis 


Parents naturally almost always ask if their child 
will grow out of his seizures. This can be a difficult 
question to answer, but the clue lies in establishing 
as far as possible the child’s precise type of epilepsy 
and possible associated disorder. Generalisations 
about prognosis are unhelpful in such a mixed group 
of disorders as the epilepsies 

Sometimes it ıs possible to be very reassuring 
about the future. Almost certainly benign cen- 
trotemporal epilepsy of childhood (a common form 
of childhood epilepsy) will stop by puberty. Eighty 
per cent or more of absence seizures and a similar 
proportion of primary generalised tonic-clonic 
seizures may well remit by early adult life. A child 
who is neurologically intact apart from the seizure 
disorder has a very good chance of growing out of 
his epilepsy by early adult life or thereabouts. In 
contrast, epilepsies associated with mental retarda- 
tion carry a poor prognosis for seizure contrcl, 
although remission ıs not impossible. Partial 
epilepsies hold an intermediate position. Their 
prognosis is determined largely by the underlying 
cause. 


Behavioural aspects 
Often the relation between epilepsy and behaviour 


is misunderstood. Parents, teachers, and doctcrs 
often fear that behavioural disturbance or poor 
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intellectual development is likely This ıs not so The 
behaviour of most people with epilepsy ıs no dif- 
ferent from that of anyone else. There is no justifica- 
tion for the notion of ‘the epileptic personality’ as an 
inevitable consequence of having seizures.'! In 
particular, contrary to popular and professional 
belief, the behaviour of people with epilepsy is not 
unpredictably explosive; in fact seizures very rarely 
take the form of aggressive outbursts.'? 

The typical psychological problems of people with 
epilepsy are depression and anxiety caused by 
unhelpful and uninformed social attitudes. Treat- 
ment with antiepileptic drugs, especially barbitu- 
rates, may also cause depression and irritability. In 
other words, behavioural or emotional upset is not 
mevitable but can be prevented or treated. Difficult 
behaviour in children with epilepsy is almost always 
the result of mishandling at home or at school, 
including overrestriction or overpermissiveness The 
same measures should be applied as in other 
children. In those children with epilepsy at special 
risk of educational underachievement ıt is also 
important to adopt a positive approach based on 
careful assessment of the various psychological and 
physical factors that may be relevant "° 


Comprehensive care 


It is easy to become preoccupied with seizure 
control by means of drugs to the exclusion of other 
important aspects of the child’s situation. 

A comprehensive view needs to be taken of any 
child with epilepsy, especially if seizures have 
persisted for some time Attitudes and expectations 
of parents, teachers, other children, and the child 
himself have to be assessed as they may offer serious 
barners to academic and social development as well 
as seizure control. Where particular problems have 
developed special help may be needed and this is 
best provided in special epilepsy clinics or, in 
particularly complicated cases, epilepsy centres 
where the efforts of physictans, psychologists, social 
workers, and others can be coordinated. It is 
impossible to provide such help without much time 
and effort being avatlable. A busy general out- 
patient clmic cannot meet these complicated needs. 


Communication problems 


A serious pitfall in the care of children with epilepsy 
seems to be poor communication. Evidence from 
various sources, such as the study by Holdsworth 
and Whitmore,!* indicates that enormous com- 
munication problems often exist between the various 


people involved in the care of the child with 
epilepsy. Only the closest cooperation and free 
exchange of information between general prac- 
titioner, hospital doctors, parents, teachers, and 
others will avoid the confusion and misunderstand- 
ing of what the child requires. Standardisation of 
terminology would help to some extent. There is 
much to be said for abandoning the ambiguous 
terms such as ‘grand mal’, ‘petit mal’, ‘mayor’, and 
‘minor’ attacks in favour of the climically more 
precise terms recommended in the international 
classification of seizures* mentioned earher. In 
addition, however, respective roles need to be 
defined and efforts coordinated. This seems to be 
difficult to achieve, especially ın some parts of the 
country where there are less resources or interest 
than elsewhere but the effort is well worth while. 
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The role of bicarbonate and base precursors ‘in 
treatment of acute gastroenteritis 


E J ELLIOTT, J A WALKER-SMITH, AND M J G FARTHING 
Departments of Child Health and Gastroenterology, St Bartholomew's Hospital, London 


Widespread use of oral glucose-electrolyte rehydra- 
tion solutions (ORS) has resulted in a dramatic 
decrease in the morbidity and mortality associated 
with childhood gastroenteritis, regardless of its 
aetiology. Nevertheless, diarrhoeal disease remains 
the most common cause of death of children in 
developing countries, and current research efforts 
are directed towards optimising the efficacy of ORS, 
aiming for both simplicity and economy. Con- 
troversy regarding the ‘ideal’ sodium and glucose 
concentration continues to the extent that different 
formulations are now recommended in the develop- 
ing and industrialised world. The inclusion of 
bicarbonate or a base precursor (citrate, acetate, or 
lactate) in ORS is generally assumed to be neces- 
sary, both for promotion of water and sodium 
absorption and correction of acidosis. This issue, 
however, has received lıttle critical attention since 
the formal introduction of oral rehydration therapy. 
We have reviewed the available evidence from 
anımal and human studies and conclude that there 1s 
little evidence to support the inclusion of bicarbon- 
ate or a base precursor in ORS. 


Historical considerations 


Intravenous treatment. As early as 1832 Latta 
recommended intravenous saline containing ‘two 
scruples of subcarbonate of soda’ for the treatment 
of cholera and its associated acidosis.! A similar 
regimen with intravenous sodium acetate or bicar- 
bonate was used by 1910 by Sellards.? This treat- 
ment decreased the mortality from renal failure 
associated with cholera. Acidosis m infantile di- 
arrhoea of other causes was also shown to improve 
after administration of bicarbonate.*? Powers recom- 
mended bicarbonate in his plan of treatment for the 
‘mtestmal intoxication of infants’ in 1926,4 and 
Hartmann used sodium lactate to relieve acidosis in 
diarrhoeal disease in 1938.° None of these studies, 
however, attempted to answer the important ques- 
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tion as to whether rehydration with base was 
superior to rehydration with saline alone. 

The use of parenteral bicarbonate was not without 
its problems. In the 1940s Rapoport et ai recom- 
mended vigorous rehydration with saline containing 
sodium bicarbonate but without potassium and 
reported a ‘post-acidotic state’ ın children whose 
diarrhoea had improved and in whom recovery 
seemed imminent.” The clinical syndrome he de- 
scribed of lethargy, irmtability, abnormal cardiac 
function, intracranial haemorrhage, generalised 
oedema, and tetany can be attnbuted to the 
alkalosis and electrolyte disturbance {hypoka- 
laemia, hypocalcaemia, hypophosphataemia, and 
hypermatraemia) after excessive rapid admunistra- 
tion of sodium and alkali. 


Oral treatment. Darrow was the first to recommend 
oral rehydration with a glucose-electrolyte solution 
as an alternative to intravenous fluids. Although all 
the children in his onginal study had low serum 
bicarbonate concentrations, these returned to noz- 
mal after treatment with solutions containing lactate 
(53 mmol/l), even in the most severe cases. 
Although this often took more than 24 hours, 
acidosis did not recur after rehydration began, and 
alkalosis and the ‘post-acidotic state’ were never 
observed Further studies confirmed these findings, 
leading Darrow and colleagues to conclude that 
additional bases such as sodium bicarbonate were 
seldom tf ever required for the treatment of acidosis 
in diarrhoeal disease of infancy” Furthermore, 
these investigators recognised that if bicarbonaze 
was given rapidly or in large amounts the conditicn 
described by Rapoport could occur. . 

Since those early days, the use of oral rehydraticn 
solutions has rapidly increased. Bicarbonate or a 
base precursor 1s included in the World Health 
Organisation (WHO) ORS and in commercially 
manufactured ORSs in the United Kingdom (Table 
1) and throughout the world, on the premises that 
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Table 1 Composition of WHO and commercial ORSs (mmol/l) 








WHO WHO curate BNF* Droralytet Devtrolytey 
Bicarbonate 3 18 18 20 
Citrate 10 9 
Lactate 18 
Sodium 90 %9 35 35 s0 35 
Chloride 80 80 37 37 50 30 
Potassium 20 20 20 20 13 
Glucose iil il 200 202 9i 200 
Sucrose 94 
Fructose 2 





*Bnnsh Nattonal Formulary, Sodium Chiorde and Glucose Oral Powder Compound 


tArmour Pharmaceutical Co Ltd 
{Searle Pharmaceuticals 
Cow and Gate Lid 


(a) bicarbonate enhances sodium and water absorp- 
tion and (b) the metabolic acidosis of acute di- 
arrhoea requires correction with exogenous base. 
Justification for the continued use of bicarbonate or 
base precursor in ORS must be supported by 
evidence for at least one or preferably both of these 
statements. 


Effect of base on intestinal sodium and water 
transport 


Bicarbonate stimulates water and sodium absorp- 
tion m the normal human jejunum and ileum.” The 
magnıtude of this effect on sodium absorption in the 
human jejunum ıs comparable with that of glucose 
and independent of luminal pH.’ Short chain fatty 
acıds, such as the base precursor acetate, share the 
ability of bicarbonate to stimulate sodium and water 
absorption in the human small intestine.’ 

Although bicarbonate has similar effects on water 
and sodium absorption in the normal rat small 
intestine,'! we have shown that bicarbonate and the 
base precursors acetate and citrate are unable 
(unlike glucose) to reverse water and sodium 
secretion induced by cholera toxin (Unpublished 
observations). These findings suggest that bicarbon- 
ate may not be beneficial with respect to the 
promotion of water absorption in the enterotoxin 
mediated diarrhoeas 


Role of base In the correction of metabolic acidosis 


It is now generally accepted that in metabolic 
acidosis of childhood administration of bicarbonate 
should be reserved for conditions in which endogen- 
ous production or conservation of bicarbonate is 
inadequate to restore normal pH. Examples of such 
specific disorders include salicylism, prolonged di- 
arrhoea, disorders of organic and amino acid meta- 
bolism, and renal tubular acidosis In acute hypoxia 
and prerenal or circulatory failure bicarbonate 1s 


only recommended when pH fails to correct after 
restoration of adequate intravascular volume. Simi- 
larly, children with diabetes with ketoacidosis do not 
require bicarbonate providing adequate insulin and 
fluids are given and cardiovascular and renal func- 
tion is normal, unless blood pH falls below 7-2.!? 

Metabolic acidosis during acute diarrhoea 1s 
generally attributed to bicarbonate loss in the stool, 
which results in loss of total blood buffering cap- 
acity. In addition, when dehydration is severe and 
renal plasma flow falls excretion of hydrogen ions 
and regeneration of bicarbonate is impaired. Also 
poor perfusion of penpheral tissue may contribute 
to a lactic acidosis. Acidosis is more likely to 
complicate cholera than other acute diarrhoea, as 
the stool concentration of bicarbonate 1s higher than 
in rotavirus or enterotoxigenic Escherichia coli 
diarrhoea and dehydration more pronounced 
(Table 2).'° '* Despite these theoretical consider- 
ations and the common finding of a reduced serum 
bicarbonate concentration ın acute diarrhoea, mean 
arterial pH is often normal. 

Thus, providing perfusion is maintained, renal 
compensation ensures that acid” base state will 
normalise with rehydration without additional base 
in the vast majority of cases of acute gastroenteritis 

In severely dehydrated or acidotic patients 


Table 2 Electrolyte composition of stool in childhood 
gastroenteritis 














Aenoiogy Stool electrolytes (mmol/l) 

Sodium Potassium Chionde Bicarbonate 
Cholera 101* 27 92 32 

88t 3 86 32 
Rotavirus 37t 38 22 6 
Enterotoxigeruc 

Escherichia colt 53t 37 24 18 

Noa-cholera diarrhoca 56” 25 55 i4 
“Reference 13 


tReference 14 
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(pH<7-2), in those with persistent high volume 
diarrhoea, and in those with impaired renal function 
and worsening metabolic acidosis the administration 
of intravenous base such as sodium bicarbonate 1s 
indicated and may be life saving Correction of 
acidosis with parenteral sodium bicarbonate must be 
performed with caution to avoid its detrimental 
effects. !* 


ORS citrate 


Stool volume 
s* 

NS* , 

NS* 

Less with 

NS? 


Clinical observations 


There is little clinical evidence to support the 
inclusion of base in the treatment of acidosis and 
dehydration in acute diarrhoea. Indeed, most regi- 
mens for intravenous rehydration are effective 
despite the omission of bicarbonate. In a con- 
trolled trial in Capetown Heese compared a mildly 
alkalinising intravenous solution (26 mEg/ lactate) 
with or without additional sodium bicarbonate for 
treating children with acute gastroenteritis who were 
acidotic and 5-10% dehydrated. Those who re- 
ceived additional base regained normal pH, carbon 
dioxide tension, and serum bicarbonate more 
quickly than those who did not, but no ull effects 
were suffered by the latter group, and both groups 
were biochemically identical by 24 hours.!¢ 

Early uncontrolled studies based ın hospitals have 
shown equal effectiveness in rehydration but slower 
correction of acidosis when comparing a labon-gur 
(common salt and brown sugar) ORS without 
bicarbonate with the WHO solution '? An uncon- 
trolled study based in the community in the Punjab 
has shown successful treatment of acute diarrhoea in 
children and a substantial reduction in mortality 
even when both sodium bicarbonate and potassium 
chloride were omitted from the ORS.'® Similarly, 
rice water without electrolyte additives has been 
used successfully in the treatment of infantile 
gastroenteritis.'!° In Cardiff 90 children admitted 
with gastroenteritis and reduced serum bicarbonate 
concentrations were adequately treated with in- 
travenous or oral rehydration solutions without 
bicarbonate. !5 

Controlled trials examining the value of base in 
ORS are few and are outlined in Table 3 In a recent 
clinical trial in Bangladesh Islam compared the 
efficacy of ORS with and without bicarbonate.” He 
showed that while correction of serum bicarbonate 
was slower in the children receiving the solution free 
of bicarbonate compared with the control group 
(WHO-ORS) during the first 24 hours, there was no 
difference at 48 hours. The delayed return of plasma 
bicarbonate to normal almost certainly has no 
clinical relevance as the patients were rehydrated, 
with good urine output and no clinical evidence of 
acidosis. A double blind controlled trial in the 


sugar salt solution, but 
with ORS citrate at 24h, 
same at 48h 


similar at 48h 


Simuar 
4, 24, and 48h 


Faster (total carbon dioxide) 


with ORS citrate 
Slower (scrum bicarbonate) 


Shower (total carbon dioxide) with 


Slower (scrum bicarbonate) 
with WHO-ORS without 
bicarbonate at 24h, same 

Similar (total carbon dioxide) at 


at 48h 


Correction of acidosis 





supenor 


Rehydranon 
Similar 
Similar 
Similar 
Similar 
ORS citrate 
Similar 


Result 


WHO-ORS without 


WHO-ORS r 
bicarbonate 
WHO-ORS v 
simple sugar 
salt solution 
WHO-ORS v 
ORS acctate 
WHO-ORS v 
ORS citrate 
WHO-ORS v 
ORS citrate 
WHO-ORS v 
ORS citrate 


(n) ORS tested 
(98) 

(61) 

(26) 

(14) 

(130) 

(94) 


Age range 

<5 yeurs 
3-18 months 
2 5-72 months 
2-10 years 

> 10 years 
3-82 years 
<3 years 


Locat 
Bangladesh 
Honduras 
Calcutta 
Bangladesh 
Jakarta 
Bangladesh 








Table 3 Recent controlled trials of bicarbonate and base precursors in ORSs 


"Trend to higher stool volume with ORS containing bicarbonate 


Study 
Islam™ 
Clements?! 
Patra? 
Islam?” 
Hoffman” 
Islam”? 
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Honduras showed that a simple oral sugar/salt 
solution without bicarbonate will correct even pro- 
nounced acidosis (total carbon dioxide <10 mmol/l) 
as effectively, though slightly more slowly, than the 
WHO solution.2! We have recently completed a 
double blind controlled tnal companng Bnitish 
National Formulary ORS (Table 1) with an identical 
solution in which bicarbonate was replaced by 
chloride. In 40 children with gastroententis inclu- 
sion of bicarbonate offered no clinical or biochemi- 
cal advantage (Unpublished observations). 


Practical problems with bicarbonate 


Although intravenous solutions containing bicar- 
bonate have been widely used, they must be 
autoclaved under a high carbon dioxide pressure, 
making production of sterile solutions difficult.” 

Regarding ORS, bicarbonate is often unavailable in 
developing countries and adds to the bulk and 
expense of ORS sachets. On exposure to high 
humidity or heat bicarbonate in ORS powders may 
form furfural compounds with glucose, causing 
decomposition of these substances, colouring the 
reconstituted solution brown, and making ıt less 
palatable.” Although this problem can be overcome 
by using chemically treated (encapsulated) sodium 
bicarbonate, this increases the cost of production.” 


In aqueous solution bicarbonate may decompose to’ 


form carbonate Additionally, flavouring agents, 
such as citric acid, used in some commercial 
formulations react with bicarbonate to form carbon 
dioxide and water with a resultant sharp. fall ın 
bicarbonate concentration in the solution.” These 
difficulties associated with the use of bicarbonate 
have prompted the search for an alternative base. 


The use of base precursors 


The base precursors acetate, citrate, and lactate 
have been incorporated in intravenous and oral 
rehydrating fluids,” although a possible drawback 1s 
that their metabolism may be seriously impaired in 
severe dehydration with circulatory compromise. 

Controlled clinical trials of base precursors m 
ORS are outlined in Table 3. Patra, in a double 
blind controlled tnal of infants with diarrhoeal 
dehydration and reduced plasma carbon dioxide 
concentrations (mean 14-15 mmol/l) found that 
ORSs containing acetate or bicarbonate were 
equally effective in correcting dehydration and 
acidosis but that patients were less willing ta take 
solutions containin ng bicarbonate, which had 
discoloured brown ” Acetate salts, however, being 
highly hygroscopic, have a shorter shelf life than 
those containing sodium bicarbonate” and turn to a 


jelly or gum like material by 12 hours at 37°C and 
more quickly if a small amount of water is added. 
Their use in powdered ORS, therefore, 1s not 
recommended. 

In contrast, citrate is stable in tropical countries; 
no discoloration occurs during storage at up to 
60°C for up to 3 years. Islam showed that an 
ORS containing tribasic sodium citrate compared 
favourably with the WHO ORS containing sodium 
bicarbonate, with respect to both its ability to 
rehydrate and to correct acidosis.” A similar 
study in Jakarta concluded that the trisodium 
citrate based ORS resulted in less vomiting and 
stool output than the bicarbonate based ORS. 
Correction of serum carbon dioxide was more 
rapid with the citrate based ORS, despite a signi- 
ficantly lower serum carbon dioxide concentration on 
admission in the patients receiving this solution.” 
Several other unpublished clinical tnals con- 
ducted by the WHO diarrhoeal diseases control 
programme have compared citrate ORS and 
bicarbonate ORS. Although stool volume was 
higher when bicarbonate ORS was used in cholera, 
there was no difference in non-cholera diarrhoeas.”” 
Islam has recently investigated the use of tn- 
potassium citrate monohydrate as a substitute 
for both sodium bicarbonate jand potassium 
chloride in the WHO solution.” The solution 
containing citrate resulted in slower correction 
of serum bicarbonate, but there was no difference 
between the groups at 48 hours. 

Although several clinical studies suggest that 
citrate containing ORS may result in slightly lower 
stool volumes than equivalent bicarbonate contain- 
ing ORS, the advantage of citrate over a solution 
without base has not been investigated. 

It has been argued that the greater stability of 
lactate over citrate salts makes the former prefer- 
able for use ın powdered ORS, but lactate contain- 
ing solutions support mould growth, which may 
cause deterioration of glasswear and alter shelf life 
of the solution.” 


Conclusions 


When considering ORSs, particularly for use in 
developing countries, our prime concerns must be 
simplicity, effectiveness, and economy. Bicarbonate 
and base precursors (acetate and citrate) pose 
problems with respect to availability, cost, packag- 
ing, and stability. Further, they are of dubious 
benefit therapeutically, both for correction of acido- 
sis and rehydration. Exclusion of these substances 
would decrease the production cost of prepackaged 
ORS, make preparation in the home easier, and 
possibly result in earlier beginning of oral rehydra- 
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tion therapy, leading ultimately to the prevention of 
serious dehydration. 


MJGF 1s a Wellcome Trust Semor Lecturer and gratefully 
acknowledges financial support by the Wellcome Trust 
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British: Paediatric Association 


Minutes of the Annual General Meeting 


The Annual General Meeting of the British Paediatric Association was held on Wednesday, 16 April, 1986 at 
the University of York: The President, Professor J O Forfar, took the chair. 


1 OBITUARY 

The meeting stood in memory of the Members who 
had died since the last meeting: Dr Joan Angus 
(previously a member of the BPA); Sir John 
Brotherston (Honorary Member); Dr W E Crosbie 
(Honorary Member); Dr L A Hawkins; Dr 
Elizabeth Hervey; Dr H R Jolly (Honorary Member); 
Dr R Kessel; Dr R C Lightwood (Honorary Member 
and Past President); Dr E d’H Lobo; Professor 
R McIntosh (Honorary Member); Dr D M Morgan, 
Professor C Salazar de Sousa (Honorary Member); 
Dr J Thomson, (previously a member of the BPA); 
Dr Shelagh Tyrrell, Mr D J Waterston (Honorary 
Member). 


2 MINUTES OF THE 1985 ANNUAL GENERAL MEETING 
The minutes of the meeting held on 18 April 1985, 
which had been circulated to members ın March ın 
the Annual Report, were accepted and signed as a 
correct record. 


3 ELECTIONS 

The meeting ratified Council’s election of: Dr W J 
Appleyard to serve as Honorary Treasurer 1986-88 
and Professor R D H Boyd to serve as Chairman- 
Elect of the Academic Board 1986-87 and Chairman 
of the Academic Board 1987-1990 


4 ELECTION OF NEW MEMBERS 

Dr Pamela Davies, Dr Dorothy Egan, Dr H McC 
Giles, Sir Raymond Hoffenberg, Lady Limerick, 
Professor R G Mitchell, Sir David Innes Williams, 
Dr Olive Scott and Professor I J Carré had been 
nominated as Honorary Members, together with 
one hundred and five Ordinary Members, seventeen 
Overseas Members and forty eight Associate Mem- 
bers. The meeting approved the nominations and 
the new members were duly elected 


5 PRESIDENT’S REPORT 
The President’s Report had been circulated to 
members in March in the Annual Report and was 
approved by the Annuai General Meeting. 

The President thanked the Officers of the As- 


sociation, the members of Committees and Working 
Parties and the members of the secretariat for their 
valuable contributions to the affairs of the BPA. 


6 TREASURER’S REPORT . 

The Treasurer presented the Accounts for the 
period 1 January to 31 December 1985 These had 
been circulated to members with the Annual Report 
and had subsequently been audited. Expenditure 
had increased owing to the growing activities of the 
Association, the need for more staff and the move to 
the new and larger premises in St Andrews Place. 
The high level of interest rates during the year had 
yielded a substantial return which was not likely to 
be maintained; the Association’s investments policy 
was under review. Donations from research trust 
funds and from industry funded a number of 
secretariat posts and were a valuable contribution to 
the work of the BPA. The Association was grateful 
to the editors of the Archives of Disease in Child- 
hood, Professor S R Meadow and Dr H B Valman 
The level of sales of the journal had been main- 
tained and the Association’s share of the profits on 
sales during 1985 was substantial. Although income 
from this source would be lower in future following 
changes ın the marketing of the journal, the high 
levels of receipts from the Archives over recent 
years had enabled the Association to build up its 
reserves. 

Following its Appeal the Royal College of Physi- 
cians of London would make over to the BPA 
£15,000 a year for four years to help towards the 
running costs of the new offices £50,000 had been 
spent on furniture and equipment. 

The Honorary Treasurer thanked Mr Michael 
Ray, the Association’s financial adviser, and the 
secretariat, for their work in preparing the accounts. 

The Honorary Treasurer’s verbal report and the 
circulated Accounts for 1985 were approved. 


7 MEMBERS’ SUBSCRIPTIONS 

The meeting agreed that the annual subscription 
rate for Ordinary Members should be increased to a 
pomt between £90 and £97 from 1 January 1987, 


with increases pro rata for the other rates In due 
course Council would ratify the definite subscrip- 
tion. 


8 RULES OF THE ASSOCIATION 
The meeting considered amendments to the Rules 
of the Association which had been circulated to 
members in March in the Annual Report. Proposed 
amendments to: 

(a) Rule 6 Executive Committee; and 

(b) Rule 8 (e) General Meetings were accepted. 


9 REPORT OF THE ACADEMIC BOARD 

The Report of the Academic Board which had been 
circulated to members in March in the Annual 
Report was received. The President expressed the 
Association’s gratitude to the Academic Board for 
its valuable contribution to the work of the BPA. 


10 REPORTS FROM STANDING COMMITTEES, WORKING 
PARTIES, PAEDIATRIC SPECIALTY GROUPS AND 

OUTSIDE 30DIES 1985-86 

The meeting received reports which had been 
circulated in the Annual Report to members in 
March. All those who had served were thanked for 
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their valuable contribution fo‘ the or of the 
Association. 

Dr W A M Cutting reported that the British 
Paediatric Tropical Child Health Group' had been 
reconstituted under the title of the Bntish Paediatric 
International Child Health Group. The group, to be 
convened by Dr M C K Chan would extend the 
functions of the former group to include some of 
those of the Third World Forum. ` 
11 ANNUAL MEETINGS 1991-94 
The meeting noted that the 1985 AGM had agreed 
that the 1990 Annual Meeting would take place at 
the University of Warwick from 3 to 7 April. 

The Chairman of the Academic Board reported 
that a meeting of the conveners of the paediatric 
specialty groups and members of the Academic 
Board and Executive Committee had been held at 
the University of Warwick on 1 October 1985. The 
exhibition area and facilities for parallel sessions 
would allow greater flexibility than those at the 
University of York and the meeting had recom- 
mended that future meetings be held there. The 
AGM agreed that the Annual Meetings ın 1991-94 
should take place at the University of Warwick. 
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Medical evidence in child abuse 


Sir, . 

Tantz and King suggest that the existence of ‘speech delay’ 
may be offered as evidence of serious deprivation in care 
- proceedings.’ We feel that the relations between language 
development, deprivation, and child abuse are more 
complex than Taitz and King imply 

(1) ‘Speech delay’ ıs an imprecise term Does ıt refer to 
poor articulation, limited vocabulary, immature syntax, 
madequate social use of language, or poor comprehen- 
sion? When 1s ‘delay’ significant? Speech therapists report 
‘ ‘delay’ at varying levels on language testing, from less than 
~1 to —2 standard deviations from the mean 

(2) There 1s wide variation in the rate of language 
acquisition even among normal children growing up in 
stable families,” and a substanttal part of this vanation 1s 
determined by genetic and constitutional factors.> 

(3) Although much has been written in a descriptive 
sense about early language acquisition, little 1s known 
about the munumum environmental requirements for this 
process. There ıs, however, a strong body of opinion that 
language acquisition is a’ very robust function and the 
variance attributable to different levels of ‘stimulation’ 
may be quite small 4 

(4) ‘Speech delay’ is a symptom calling for differential 
diagnosis Some children: with delayed speech develop- 
ment turn out to have a true language disorder, but the 
differential diagnosis from ‘simple’ speech delay can be 
very difficult ın a young child. 

(5) A child from a poor or potentially abustve family 
may be less able to reveal his full repertoire of language 
skills when attending a day care facility or when faced with 
the unfamiliar situation of a developmental assessment 

(6) It 1s unwise to assume that two developmental 
assessments separated by a period should give identical 
quotients Substantial changes in scores in either direction 
are commonplace and must not automatically be attributed 
to environinental changes. 

In clear cut cases of child abuse the presence of ‘speech 
delay’ may be of only marginal importance When care 
proceedings are brought on less solid evidence, evidence 
on the quality of parental care is highly relevant, but the 
deduction that parental care 1s likely to be inadequate 
because the child shows ‘speech delay’ deserves to be 
treated with considerable caution by the courts. If such 
evidence 1s to be presented a thorough multidisciplinary 
review 1S essential 
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Apnoea monitoring and cot deaths 


Sir, 


The final conclusion in the report on apnoea monitoring, ' 
‘apnoea monitoring has a place in highly selected situa- 
tions’, 1s more positive than previous articles but remains 
guarded. It would seem timely to attempt to redress this 
pessumistic approach Expenence over the past five years 
has shown that the loan of Graseby MR 10 monitors to 85 
families (25 machines are available, bought almost exclu- 
sively from voluntary donations) has been successful and 
rewarding With regular supervision at hospital paediatric 
clinics and by health visitors, the problems described by 
previous authors have not been seen. The monitors are 
reliable (only eight have been returned for servicing) and 
the number of false alarms diminish to negligible numbers 
after the first fortnight Occasional alarms when the 
infant’s breathing 1s very shallow are reassuring as they 
indicate that the monitor is functioning 

This service has been a demanding but not a formidable 
undertaking The gratifying effects on parental anxiety, 
sleep patterns, and fostering confidence in their infants 
have been a remarkably positive aspect of the counselling 
and support system developed in Leicestershire There 
have been no deaths on monitors but two parents are 
convinced that without monitors their infants would have 
died 

In the light of such expertence ıt seems unfortunate that 
the authors of the paper on a comparison between apnoea 
monitoring on weighing scales? indulge in highly subjective 
interpretations of the results For example, they found that 
11% fewer symptoms in the infants were described by 
parents using apnoea monitonng as compared with 
weighing scales. Their interpretation was that babies on 
monitors are ‘less closely observed and this could represent 
a hazard’ An equally valid interpretation would be that 
the parents using monitors were less pathologically anxious 
about their babies than about infants being weighed daily 
This view 1s supported by the fact that monitors readily 
promoted reassurance in the immediate postnatal period, 
whereas weighing took some time to be accepted No 
assessment was made in the study of parental night time 
anxiety, touching their sleeping mfants and sleeping 


habtts—it is when a baby sleeps that anxiety levels are 
highest 

The report emphasises the fact that parents become 
‘over reliant’ and ‘more than 50% showed reluctance’ to 
give up monitors Scales, however, showed an ‘advantage 
in the relative ease with which the tailing off process’ could 
be achieved. Perhaps parents actually preferred the 
continuing confidence in a monitor—because they know 
cot deaths occur after 6 months—whereas they readily 
gave up the difficult and tedious daily weightng procedure 

The report includes a single case report that has been 
anecdotally quoted in cot death meetings as though it 
proves that monitoring does not save lives The case 
illustrates insensitivity in the conduct of the study—the 
monitor alarmed very frequently, ıt was taken away from 
the baby at 28 weeks and, although the baby had been 
weighed regularly, a falling weight pattern was not 
recognised until after the baby had died at 32 weeks, This 
description suggests that the monitoring aspect of the study 
was not organised for the prmary purpose of supporting 
parents ard at msk infants nor for investigating babies who 
showed aberrations from normal progress. 

The study revealed an expected and worthwhile result— 
parents are helped most by committed professionals who 
devote time and caring expertise to their anxieties The 
study was not able to show that of the two technical 
modalities of monitoring, apnoea machines were in any 
way less successful. One message from the study ıs that 
more paediatricians (with help from family doctors, health 
visitors, and parent groups) should provide expert support 
services, including apnoea monitors, to those families who 
have suffered cot deaths. 
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Drs Emery, Waite, Limerick, and Carpenter comment: 


We had objective evidence that indicated that both groups 
of children had equal morbidity. The apparent lower 
numbers of symptoms observed by the parents with 
monitored children could have several explanations, but 
the one that we passed on came from unsolicited comments 
of health visitors who had observed the parents’ handling 
of the children in their own homes Swift writes of ‘the 
difficult and tedious daily weighing procedures’ May be he 
has some evidence about this, but in the anonymous 
reports from parents at the end of the surveillance not one 
parent has made such a comment 

To date our surveillance study has included 300 siblings 
of cot deaths Four of these have died; all had been using 
monitors Two died while on the monitors and the other 
two had monitors but were not on them at the time of 
death. We have had no deaths in the babies on scales 
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alone. These numbers are of no significance but convince 
us of the need to continue our studies ` 

Does Swift believe that two of his 85 children have been 
saved by the monitors because the mothers believed so? 
The nsk of cot death in a sibling ıs about one ın 200. To 
prove that apnoea monitors or any other product prevent 
cot deaths would require a controlled study of a population 
of around 4000 siblings of cot deaths At his current case 
load it would take Swift 116 years to prove the point that 
apnoea monitors could be saving a life gaT 

In the United States a large number of paediatricians are 
providing apnoea and cardiac monitors and a recent ` 
attempt was made by a group m Los Angeles to.evaluate 
their use in California ' They contacted all known monitor 
programme sites in the state and 30% of these with apnoea 
programmes and 40% of monitor vendors responded. The 
information evaluated 3406 mfants—1841 having been on 


home monitors and 1565 not. The cot death rate for | - 


California was 1-6/1000 and for the babies on monitors it 
was 3-8/1000, with a simular rate for those not on monitors, 
Where there were technical problems with the home 
monitoring the death rate was 5-7/1000 births There were 
26 deaths in the children surveyed, of which four were due 
to non-accidental injury In the Califorma data there was 
no randomisation of care, thus with all these data the 
questions are still unanswered Hence the need for our 
study. 
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The school entry medical examination 


Sir, 


I read with interest the article by Drs Whitmore and Bax 
on the school entry medical examination.' Despite the 
obvious attraction to the parents and teachers of having £ 
doctor pronounce judgment on the normality or otherwise 
of the 5 year old starting school, the authors fail to make a 
convincing case for the routine school entry examination, 
and one must seriously question their continuation from 
both a scientific and cost effectiveness point of view 

Despite the authors’ claim that many socially disadvan- 
taged children do not receive ‘satisfactory health survedl- 
ance’ during their preschool years, there 1s little evidence 
to suggest that routine examinations detect health prob- 
lems that are new findings—that ıs, were previously 
unknown and untreated—and/or important—that is, 
would make an appreciable impact on future health and 
functioning 

While I strongly support their assertion that clinice! 
interpretation of a neurodevelopmental assessment ıs morz 
valuable than a score, one cannot assume that other 
doctors have the same expertise as the authors. Variability 
In interpretation of results between different doctors migkt 
be expected 

The authors do not provide any information on how 
teachers and parents make use of their findings Does an 


100 Correspondence 


isolated finding on a neurodevelopmental examination 
provide informatién, that ıs useful to a teacher in planning a 
teaching programme? It ıs well known that there is a wide 
range of gormal maturation in this age group—a finding at 
one examination may be:no longer present a few months 
later And what of a danger of labelling a child, so that a 5 
year old who! may be otherwise doing perfectly well 1s 
labelled as having a problem? 

Finally, there are absolutely no data to suggest that an 
examination of this type makes any difference to outcome 
It would have to be shown that children who underwent 
such an examimation at school entry would have an 
outcome that was better than children not so examined 
Such a study would be extremely difficult to undertake 
because of the multitude of other vartables that effect 
functoting 2 

Given unlimited resources, one could perhaps support 

. these examinations because they may provide reassurance 
to, parents and teachers In most communities such a 


"situation does not exist, and arguments could be made 


“against them from a cost effectiveness point of view It 
seems more appropnate that nurses continue to be 
involved with children at school entry, but only to perform 
vision and hearing screening and to review health and 
developmental problems, perhaps with the aid of detailed 
health questionnaires completed by parents and consulta- 
tion with teachers During the first year or two at school, 
teachers will certainly identify a further group of children 
who give rise to concern. The doctor would thus be 
available in a consultative capacity to assess those children 
identified by the nurse or teacher, or both, as having 
problems 

While many would support the continued routine school 
entry examinations, there is precious little evidence that it 
is either a cost effective or valid method for reducing 
school problems In the face of diminishing resources it 1s 
essential to provide harder data to justify their existence 
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FRANK OBERKLAID 

Royal Children’s Hospual, 
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Australia 


Drs Bax and Whitmore comment 


Dr Oberklaid’s letter invites us to write another article! 
The purpose of our own article was to describe our present 
clinical method of conducting a school entrant medical 
examination and not to justify the procedure. We have 
referred to this m passing in other articles (including o one 
by us to appear in Dev Med Child Neurol soon). 
Briefly, to take up some of Dr Oberklatd’s points. 
(1) We have good evidence that our routine examina- 
tions detected health problems that were not known about 
in the preschool health service: 94% of children whom we 
discovered had problems’ had not seen their general 


practitioner for those problems within the last 12 months 
and a third of the children we examined had no available 
preschool health notes; of those for whom notes were 
available, two out of five had not been seen since the age 
of 2. 

(2) We do not see why the school health service should 
aim to employ doctors who are less competent than our 
aged selves 

(3) In the past teachers have often received dribs and 
drabs of information from doctors outside school, which 
are confusing to them It 1s mdeed our practice to discuss in 
detail our findings with the teacher and to discuss and 
explain to them the importance of findings. Our examina- 
hon aims to report on the present developmental state of 
the child and we are extremely cautious ın talking to 
teachers about drawing any implications for the future 
Nevertheless, our neurodevelopmental examination has 
proved extremely robust in making predictions, as our own 
data suggests (see our article to be published in Dev Med 
Child Neurof) and that of other workers who have used our 
scheme.? 

(4) It 1s quite true that we are bad at treating many forms 
of neurodevelopmental disorder from cerebral palsy to 
learning disorders There seems to be a new philosophy 
abroad that you do not diagnose unless you can treat; we 
believe that this is alien to the whole history of medicine 

(5) We are not businessmen and we are bad at deciding 
whether things are cost effective We are dismayed though 
with the fact that community paediatrics is constantly 
taking the brunt of the cost effective attack and we wonder 
if the businessmen involved would devote more time to 
looking at some of the things that go on m hospital and 
general practice 
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Oedema and the aging prima donna 


Sir, 


It may be a case of the aging prima donna but I was a little 
disappointed to find that Cartlidge and Rutter in their 
paper on serum albumin and oedema’ made no reference 
to our studies ın this field 7“ It 1s of course disappointing 
to have published work overlooked However (and 
perhaps this is the only justification for this letter), our 
studies included a wide range of measurements of plasma 
proteins, albumin, and (directly measured) colloid osmotic 
pressure that might have made useful data for comparative 
discussion with the Nottingham data Most particularly I 
would have been interested to hear their discussion of our 
apparent findings of a complex relation between plasma 
proteins, albumin, and colloid osmotic pressure For all 
this I do not have any quarrel with the conclusion of their 


paper that the interpretation and treatment of measure- 

ments of plasma proteins in the preterm infant ıs greatly 

overrated, and I think that Cartlidge and Rutter have done 

paediatrics a service in drawing attention to the curiously 

large scatter of plasma proteins concentrations in preterm 
and newborn infants. 

J D Baum 

Royal Hospital for Sick Children, 

Bnstol BS2 8BJ 


Drs Cartlidge and Rutter comment: 


We were sorry to discover that Professor Baum has carned 
out so much work ın the field of neonatal oedema to which 
we made no reference This was no intended slight (we 
were unaware of his work), but his disappointment is 
understandable When we set out to perform the study we 
carried out a search of the published works through Index 
Medicus, using the preterm infant, oedema, and albumin 
as key words, and choosing papers that seemed relevant by 
their titles We knew of the study from 1971 on colloid 
osmotic pressure in the fetus and newborn infant,” but as 
it contains no data on albumin concentrations or oedema in 
preterm infants we did not refer to it The study on colloid 
osmotic pressure in erythroblastosis fetalis does contain 
data on albumin concentrations in preterm tnfants but the 
title gives no clue to this > The most important reference, 
the monograph ‘Oedema in the newborn,’ certainly 
contains a lot of information on oedema and albumin 
concentrations in the preterm infant, some of which we 
have duplicated. It does not appear in Index Medicus, 
however. and ıs not referred to ın any article that we have 
come across. We regret that we were unaware of it, but the 
exponential rise in the volume of medical publications (to 
which these letters will contribute!) makes such redis- 
covery of the wheel more likely. 

We have since read and enjoyed ‘Oedema in the 
newborn.” The chapter on oedema ın the preterm infant 
provides data on cord albumin concentrations at different 
gestational ages from 33 weeks onwards. Our values are 
somewhat lower, perhaps because they were all obtained 
after birth, but show a sumularly large scatter—our findings 
on infants below 33 weeks’ gestation further emphasise 
the important influence of gestation on serum albumin 
Baum suggests that oedema m preterm infants 1s not 
looked for now compared with the earher days of 
neonatology, except in very immature infants Our data 
strongly Supports this We do not know why very immature 
infants develop oedema—it does not seem to relate to 
illness or serum albumin. Clearly, we have both shown that 
subcutaneous oedema is not simply due to a low colloid 
osmotic pressure produced by a low serum albumin 
concentration Baum has found that levels of colloid 
osmotic pressure in preterm infants without oedema are 
often below 20 cm of water, levels that would produce 
generahsed oedema in a child with the nephrotic 
syndrome. Perhaps the low mean arterial pressure of the 
preterm infant results in a low hydrostatic pressure and 
therefore protects against severe oedema Whatever the 
reasons are for oedema, the message seems to be that 
hypoalbuminaemia of prematumty 1s a usual finding, not a 
disorder that needs treatment. 
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Cystic fibrosis and diabetes mellitus. 


Sir, ; 
Cystic fibrosis ts associated not only with chronic suppura- 


tive lung disease and exocrine pancreatic insufficiency but , ` 


also with endocrine dysfunction of the pancreas, leading tc ` 
impaired glucose tolerance, decreased insulin production 
and diabetes mellitus in some children ' Measurement of 
glycosylated haemoglobin (HbA,,) has been shown to be 
useful for assessment of children with impaired glucose 
tolerance. 

We measured stable HbA,, concentrations by a modifi- 
cation of the Coming electrophoresis method? in 2. 
children with cystic fibrosis, aged 1-16 years, regularly 
attending our chic, and in 50 normal children, aged 1-16 
years. Three of the children with cystic fibrosis were 
receiving insulin for clinical diabetes mellitus The mean 
(SD) HbA,, concentration in the remaining 18 children 
was 8-1 (1-5)% (range 6-0-11-3%) compared with 6-9 
(0-8)% (range 4 3-7-7%) in the normal group (p<0-001). 
All of the children with cystic fibrosis had HbA,, concen- 
trations equal to or greater than the mean of the normal 
group and in 55% the HbA,, concentrations were more 
than two standard deviations greater than the normal 
group mean 

The degree of glucose intolerance may be relevant to 
morbidity and problems of growth in children with cystic 
fibrosis and requires further study. Treatment with predni- 
sone has been shown to improve pulmonary function in 
such children, and although that study detected no change 
in HbA,, concentrations, careful monitoring of glucose 
tolerancé would seem to be indicated if this treatment is 
begun. 

We suggest that HbA,, concentrations will be of value 
for monitoring children with cystic fibrosis and if repeated 
at sıx to 12 month intervals would indicate any progressive 
impairment of glucose tolerance. This would allow earlier 
detection and treatment of associated diabetes mellitus 


References 


! Goodchild MC, Dodge JA Cysttc fibrosis manual of diagnosis 
and management 2nd ed London Barlliére Tindall, 1985 

? Caiger P, Frost GJ, Forsyth CC Stable glycosylated hacmogio- 
bin and target management of diabetes mellitus In Proceedings 
of the Brash Paediatric Associaton 56th Annual Mecting 
London BPA, 1984 81 

3 Auerbach HS, Williams M, Kirkpatnck JA, Colten HR 


; w ‘Contéspondence 


Aictisesday. "predniséine ` reduces morbidity- and improves 
_Pulmonat, fonenon 3 „eyste fibrosis Lancet 1985,u 686-8. 


P Caioři;, G J “Frost: LE Bruce, and S G F Witson 
Desens A Bie temau Medicine and Child Health, 
: Ninewells Hospual, 

Dundee DDI 9SY 





Spermie cord torsion 


Ss TL DE oa oe 


- Inhi regant annotation Matthews raises a number of 
fo points that require’ correction.' The statement that neonatal 


“ "spermatic cord torsion occurs ‘especially in the premature 


._ baby’ 3s.not- borne out by'any other authors on the topic, 


and, in fact, ın 62 patients in the published reports for 
whom information ts available the mean birth weight was 
3600 g “In fact, this condition seems to be confined to term 
- babies and, indeed, ın general to large term babies While I 
” 7 agree that surgery to fix the contralateral testis 1s manda- 
tory in these infants, urgent surgery to attempt detorsion of 
. the twisted testis 1s not necessary in most instances as the 
testis ıs almost invariably beyond salvage In 25 instances 
-' in the published reports where detorsion and retention of 
the testis was performed there were only two occasions 
where testicular survival was thought to have occurred 
(Burge DM. Neonatal testicular torsion and infarction. 
aetiology and management Unpublished data.) 

The comment that idiopathic scrotal oedema ıs a rare 
condition is slightly misleading. Of the children referred to 
this unit from the Southampton distnct in the years 
1980-85, there were 46 children with testicular torsion, 22 
children with torsion of hydatid of Morgagm, and 31 with 
idiopathic scrotal oedema Other authors have noted that 
this condition 1s probably the second commonest cause of 
acute scrotal disease that leads to admission to hospital ? 
Considerable experience in making this diagnosis 1s re- 
quired, however, before conservative management 1s 
adopted 

I wholeheartedly agree with the comments made regard- 
ing epididymo-orchitis and the worrying frequency with 
which this extremely rare condition in the paediatne age 
group 1s still being diagnosed by referring practitioners. 
The medical school teaching that all acute scrotal disease 
requires surgical exploration is still by far the safest starting 
point in the management of a child with scrotal pain 
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Dr Matthews comments 


Thank you for correctly pointing out that neonatal 
spermatic cord torsion usually occurs ın the full term baby 


I still beheve that urgent surgery offers the best chance of 
testicular salvage and although I concede that more babies 
will be lost than saved, there ıs nothing to be gained by 
delay, and with more widespread adoption of an urgent 
surgery policy maybe we could improve on the rather 
dismal testicular salvage rates ın the neonate 

I agree that idiopathic scrotal oedema 1s more common 
that was originally thought but felt that non-diagnosis of 
this strange condition was preferable to wrongly diagnosed 
testicular torsion 


Cost of Stycar boxes 


Sır, 


I was extremely surprised to find that the Stycar Vision and 
Heanng test equipment cost £95-00 and £59-95, respec- 
tively These boxes consist of a few toys, rattles, poly- 
styrene balls, and standard cards for vision and hearing 
checks. 

The rattles break often and the toys go missing 
frequently, and I am sure it ıs a very profitable business for 
the manufacturers 

I hope all of us who use Stycar boxes realise their cost 
and ask ourselves and the manufacturers why they cost so 
much 

A THENABADU 
New Malden, 
Surrey 


Mr M Jackson comments: 


We are grateful to Dr Thenabadu 1n raising this question 
but are rather upset at the suggestion that Stycar offers 
only ‘a few toys, rattles, etc’ 

The Stycar series of tests, Hearing, Vision and Lan- 
guage, have, of course, proved of immense value to 
practitioners over the years in helping them to obtain 
rehable information about children’s capacity in heanng 
comprehension and visual comprehension and acuity and 
their ability to comprehend and express themselves in the 
spoken language 

The components and style of packaging have been those 
that suited the needs of practitioners but it ıs perhaps 
important that over the last 12 months or so a slightly 
different pattern of requests has begun to emerge and we 
have recently been in touch with many paediatricians and 
medical officers to identify if a repackaging 1s required 
The current ‘make up" of the Stycar tests and style of 
packaging 1s certainly not cheap—partly because several of 
the items need to be especially prepared and in such small 
quantities that high costs are inevitable 

If we are able to identify accurately alternative and more 
economic means of presentation then we will be only too 
happy to examine them because, ironically enough and in 
direct contradiction to what Dr Thenabadu suggests, the 
present format of these tests is most certaintly not 
profitable to us 

NFER-Nelson do operate responsibly and we fully 
appreciate that there are probably many ‘costs’ and other 


factors that may not be obvious or apparent to our 
customers We would have been happy to talk these 
through with Dr Thenabadu if she had contacted us and 
would certainly be pleased to hear how she uses the test 
items in day to day practice It 1s important also to mention 
that NFER-Nelson are currently undertaking a major new 
product aimed at providing practitioners with a totally new 
developmental screening procedure for the 0-5 year olds 
based on the Stycar Sequences It has been ın the course of 
our widespread discussion of this that so much useful new 
mformation has come back to us concerning the current 
usage of the existing Stycar tests 


Vision testing beads 


Sir, 


I wish to report a simple device for screening the visual 
acuity of children over 6 months old The device itself ıs 
constructed from four spherical white beads (approxi- 
mately 2 mm, 3 mm, 6 mm, and 12 mm in diameter) that 
are strung between two small spools on a 70 cm length of 
dark 3/0 monofilament thread (Figure) When not in use, 
the device can be stored in a small container, with the 
thread being wound onto one or other spool to prevent 
tangling 

While sitting facing the child, the clinician palms one 
spool in each hand, stretching the thread taut and roughly 
horizontal just in front of a dark background (such as an 
upright black attaché case on the clinician’s lap) All but 
one bead is trapped against the spools, and the remaining 
bead 1s shuttled back and forth by raising first one and then 
the other hand The child’s visual acuity can be assessed 
from how small a bead elicits visual tracking when the 
beads are 3 metres (or 1-5 metres) away. 

For children aged 18 months or over, the clinician's 
clothing or case can provide a suitable dark background 
Children under the age of 18 months generally find the 
clinician’s face more interesting than the shuttling bead 
This problem can be overcome by using a small screen with 
an eye slit mounted on the lap 
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Figure Close up of vision testing beads 


Preliminary field trials indicate that Sheridan's norms!- 
for the Stycar graded balls can be transferred to sliding ` 
beads: the normal 6 month infant can track a 6 mm Bead at 
3 metres (or a 3 mm bead at 15 metres), and from 8 > 
months of age upwards normal children can track a3 mm 
bead (and often a 2 mm bead) at 3 metres 

The vision testing beads are cheap, compact, and easy to 
make and use They have some advantages over the 
standard Stycar techniques no need for a room large 
enough to accommodate a long black mat (unlike the 
Stycar ‘rolling balls’ technique) and no need for a large 
screen and a room with one black wall (unlike the Stycar 
‘mounted balls technique’) 
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Book reviews: ` 


8 g a 
`. Textbook of Neonatology. Edited by N R C 
Roberton Pp 907. £90 00 bardback, Chur- 
chill Livingstone, 1986 


Do not-confuse this book with Dr Rober- 
ton’s pocket manual of neonatal intensive 
care; this one is a large multi-author work 
on the newborn that compares favourably 
with the big American books, such as 
Shaffer’s ‘Disease of the newborn’ or G 
_ Avery’s ‘Neonatology’. Without wishing to 
appear chauvinistic, at last, we have a 
major Bntish book covering the whole of 
neonatal paedratrics as practised in this 
country. At least it’s mainly British, with 
42 of the 62 contributors coming from the 
United Kingdom, only 12 from North 
America, with four from Australia and 
four from mainland Europe Although I 
have a high regard, for American neonat- 
ology I found Dr Roberton’s book far more 
“relevant to our own beliefs and practices 

The first of the books’ eight sections has 
five chapters on general aspects of neona- 
tology, such as epidemiology, psychology, 
ethics, follow up, and death The next 
section is on obstetrics for the neonatolo- 
gist and section three deals briefly with 
embryology and fetal growth General 
neonatal care in section four covers ex- 
amination of the newborn, temperature 
control, all types of feeding, pharma- 
cology, and resuscitation There then 
follows the main body of the book in 
section five with 14 chapters on all aspects 
of disorders of the newborn described 
mainly by organ systems 

Some chapters such as the one on neuro- 
logical disorders, are further subdivided 
into as many as eight parts This section 1s 
comprehensive and well balanced, mainly 
relating to everyday clinical practice but 
also providing useful reference to the less 
common disorders. The remainder deals 
with organisation, procedures, and the 
usual appendices of normal values, etc 
The book 1s produced to a high standard 
with clear layout, many subheadings, 
tables, and diagrams There are plenty of 
black and white photos and some in colour 
The x rays and ultrasound scans, which so 
often come out poorly in pnnt, have 
reproduced well. Each chapter has a sıze- 
able list of references. At £90 it may be 
beyond the pocket of many junior staff, but 
I can certainly recommend it to all 


paediatricians working with the newborn, 


„and I am sure every neonatal unit should 


have a copy. 
BRIAN SPIEDEL 


Respiratory Disorders in the Newborn. 
Current Reviews in Paediatrics. By V Y H 
Yu Pp 156° £19-00 hardback Churchill 
Livingstone, 1986, 


This excellent book 1s the latest in the 
series ‘Current reviews in paediatrics’ 
under the overall editorship of Dr Tim 
Chambers and Professor A Green 

The single author format allows the very 
complex subject of respiratory disorders n 
the newborn to be covered in a small but 
detailed book with appropriate cross refer- 
ences and very little repetition Each sub- 
ject 1s covered ın a short, concise, but very 
clear description, usually covering what is 
known of predisposing factors, pathophy- 
siology, and prevention as well as acute 
and chronic management and Jong term 
outcome Each section is extremely well 
referenced and ın general the author man- 
ages to define clearly those statements that 
are based on objective studies or published 
data from those statements that reflect his 
own considerable clinical experience but 
may not yet have been subjected to de- 
tailed scientific scrutiny 

The descnptions of anatomic and phy- 
siologic development of the lung and the 
respiratory system in general are short 
enough to be read by the interested resi- 
dent ın neonatal medicine but detailed 
enough and sufficiently well referenced to 
provide an appropriate guide to further 
reading There follow sections on pennatal 
asphyxia, aspiration syndrome, hyaline 
membrane disease, pneumonia, pulmonary 
oedema, pulmonary air leak, pulmonary 
hypertension, chronic lung disorders, 
apnoeic attacks, and congenital anomalies 
of the respiratory system In each of these 
chapters the same format ts followed with 
an extraordinary amount of information 
being crammed into very concise descrip- 
tions of the various conditions being 
covered As for the sections on phystology 
and anatomy, all the clinical sections are 
extremely well referenced and the reader is 
left in no doubt about which aspects of care 
are standard and widely applied and which 
are perhaps slightly more idiosyncratic 
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If there ıs any real criticism of this 
book ıt ıs that relatively little attention 1s 
given to experimental or unconventional 
approaches to management, which might 
be of value to the audience for whom this 
book ıs intended as it ts often helpful to 
know which alternative approaches have 
been tned and what results, if any, are 
available. 

In summary, this book should prove of 
great value to both medical and nursing 
staff mvolved in the care of newborn 
infants It 1s concise enough to be read 
throughout by the more highly motivated 
residents but is detailed enough to provide 
a useful reference book and as such find a 
place on the shelves of most special and 
intensive care baby units * 


P 


P J FLEMING 


Care of the Child with Diabetes. Edited by 
J D Baum and A L Kinmouth Pp 228 
£24-00 hardback Churchill Livingstone, 
1986 


This sets out to be ‘both a text book and a 
practical manual of diabetic care’ It 
succeeds better as a textbook. In its success, 
however, it shows a highly professional 
multidisciplinary approach, an exemplary 
model for paediatric diabetic care in the 
1980s Anyone having the care of diabetic 
children should consult a copy, and that 
includes parents. Can we hope that tn the, 
second edition the patient’s voice will bee” 
heard verbatim and not only through his 
parents? 


J H KEEN 


Standards in Pediatric Orthopedics. 
Tables, Charts and Graphs Illustrating 
Growth. Edited by Robert N Hensinger 
Pp 403 $65-50 hardback Raven Press, 
1986 


This ıs a book of graphs, tables, and 
diagrams covering a wide range of aspects 
of growth from the fetus to the fully grown 
It is designed primarily for those interested 
in paediatne orthopaedics, as the title 
implies, and has sections on spine and 
skull, hip and pelvis, upper extremity, 
hand, lower extremity, and foot These 
include comprehensive data on bone sizes,¢m 


shapes, changes, and relations There are 
also chapters on gait, biomechanics, 
growth, and maturation in more general 
pem mcluding puberty and neuromuscu- 
far function This last compnses mental 
development as well as physiological de- 
velopment of strength and skill This is a 
Massive compilation of over 400 high qual- 
ity illustrations but with the minimum of 
description. The maternal is mostly pre- 
sented directly from orginal publications 
of many authors and is as up to date as 
possible. 
When I first opened this book I expected 
to find it invaluable Sadly, this did not 
prove to be the case The number of 
contributions 1s so great that on any par- 
ticular subject ıt 1s difficult to know which 
one to select, and the lack of textual 
description makes many areas difficult for 
the non-orthopaedic specialist to under- 
stand Inevitably, there ıs little consistency 
ın the format as the material comes directly 
grom so many sources There 1s little to 
which I, as a paediatrician with a special 
interest in growth, would have cause to 
refer The last chapter 1s useful, including 
such famihar data as Apgar, Dubowitz, 
Bailey, and Denver scoring There are also 
occasional invaluable oddments within the 
book, such as standards for growth of 
children with achondroplasta and other 
bone dysplasias and performance standards 
of strength and skill of growing children 
There are excellent illustrations of normal 
gait, and the abnormal progression in 
Duchenne dystrophy Though much of the 
rest ıs of interest, however, there 1s little of 
direct clinical application. Of course, not 
being American, I found the lack of refer- 
ence to non-American standards dis- 
appointing In this massive accumulation of 
eae I found only one group derived from 
Tanner This was the velocity standards for 
height and weight Yet the distance stan- 
dards for all body measurements, the 
criteria for pubertal rating, skeletal age 


assessment methods, prediction of adult 
height, etc, mcluded few of those with 
which we in Europe are familiar and accept 
as appropniate 
Of course, 
written for the British paediatncian! For 
those for whom it is primarily intended, 
American orthopaedic surgeons, it may:be 
excellent, but I am in awe of their under- 
standing of such a complex specialty 


J M H BUCKLER 


Malformation in Children from One to 
Seven Years. A report from the collaborative 
pennatal project By N C Mynanthopoulos. 
Pp 250: £55-00 hardback. Alan R Lass Inc, 
1986. 


This 1s a study of 47 775 singletons who 
were followed through the ages of 1 to 7 
years to describe the types and frequencies 
of mayor and minor malformations observed 
dunng that penod The malformations are 
analysed by system, single, and multiple 
malformations and by race and sex. There 
is so much information here it ıs a bit like 
being asked to review a telephone directory 
Impressive and indispensable for those 
really interested tn the subject, but dispens- 
able for most paediatricians 


R M WINTER 


The Problem Knee—Diagnosis and 
Management in the Younger Patient. By 
M F Macnıcol Pp 184. £19-50 hardback 
Heinemann, 1986. 


The author has amed his book at a wide 
readership, which includes physiotherap- 
ists, coaches, family doctors, and accident 
officers He has emphasised the import- 
ance of accurate diagnosis and given gen- 
eral guidance on operative treatment With 
the number of books already available on 


this book has not been 


a 


Book reviews 105 


the knee it seemed. af, fis sight, wahikely A 
that there was a plaċs:fer'yet another one. 

By the clear definition of tins objectives and 
emphasis on” overall~ management, how- 
ever, Mr Macnucol has produced gn interest- 


‘ ing and nseful short book: It provides up to 


date information on‘the ‘present day treat-, 
ment of common problems in the .knee 
There ıs a systematic description starting 
from mechanisms and presentation of ın- 
Junes to techniques involved ın the rehabi- 
litation of the damaged: knee The section 
on the diagnosis of the various ligamentous 
injuries is particularly clear and weil illus- 
trated. Methads of investigation are dis- 
cussed in some detail and mclude examples 
of computed axial tompgraphy and images 
produced with. nuclear’ magnetic, reso- 
nance Although the main bulk of the text 
is devoted to injunes, there 1s a useful 
chapter on non-traumatic conditions. . 
There ıs no doubt that this book fills a 
gap. It is very likely tọ be popular with 
orthopaedic residents and registrars as well 
as the audience for which it is intecded. 


LESLIE KLENERMAN 


Cranial Computed Tomography in Infants 
and Children. By E N Faerber Pp 237. 


£16 00 hardback. Blackwell Scientific, 1986 


This book is not solely an atlas of cramal 
computed tomography, there is a good deal 
of explanatory text Scanning techniques 
are clearly described and the section on 
norma] anatomy 1s excellent The book ıs 
comprehensive, sometimes at the expense 
of detail on the more common conditions 
The majority of illustrations are clear, but 
some are far too dark to see any detail On 
the whole | found this book a very useful 
guide It 1s well indexed and the references 
are up to date 
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E Meetings in 1 1987 


5 British Societ of Paediatric Gastroenterology 
_ 9 January; London’ 
> -Further details: Dr M ‘J Brueton and Dr B Sandhu, 


Dèpariment of “Child Héalth, Westminster Chil- 
dren’s „Hospital; Vincent Square, London SW1P 


.2NS: ~. 


jg `. Nedintal aly 
-26 February, London 


3° July, Manchester 
5 November, London (provisional) 


_ Further. details: Dr J K Stothers, Department of 


Physiology, London Hospital Medical College, Tur- 


k mier Street, London E1 2AD 


_ Paediatric Research Society 


27-28 March, Brighton 

Further details: Dr G S Clayden, Paediatric Re- 
search Laboratory, Rayne Institute, St Thomas’ 
Hospital, London SE1 7EH 


Clinical Genetics Society 

2-3 April, Leicester 

Further details: Professor N C Nevin, Department of 
Medical Genetics, Institute of Clinical Science, 
Grosvenor Road, Belfast BT12 6BJ, Northern 
Ireland 


British Paediatric Association—59th Annual Meeting 
7-10 April, York 

Further details: British Paediatric Association, 5 St 
Andrews Place, Regent’s Park, London NW1 4LB 


European Association Meeting, Child Abuse and 
Neglect 

6-10 April, Rhodes, Greece 

Further details: Dr M Lynch, Newcomen Centre, 
Guy’s Hospital, St Thomas’ Street, London SE1 
ORT 


European Society for Paediatric Gastroenterology’ 
and Nutrition 

24-26 June, Lisbon (provisional) 

Further details: Professor S De Sousa, Department 
of Paediatrics, Hospital de Santa Maria, Avenue 
Egas Morniz, 1600 Lisbon, Portugal 


British Association for Perinatal Paediatrics 

9-11 July, Nottingham 

Further details: Dr D Curnock, City Hospital, 
Nottingham NGS 1PB 


European Paediatric Respiratory Society 

25-28 August, Helsinki, Finland 

Further details EPRS Meeting 1987, Congress 
Secretariat, c/o Finnish Anti-Tuberculosis Associa- 
tion, Kalevankatu 9, 00100 Helsinki, Finland 


European Society for Paediatric Nephrology 

3-5 September, Budapest 

Further details: Professor D Boda, Department of 
Pediatrics, University Medical School, 18 Korányi 
Fasor, H-6725 Szeged, Hungary 


European Society for Pediatric Research 

6-10 September, Padova 

Further details: Professor F F Rubaltelli, Universita 
degl: Studi di Padova, Istituto di Clinica Pediatrica, 
Via Guustiniani 3, 1-13500 Padova, Italy 


European Society for Paediatric Endocrinology 
7-8 September, Toulouse, France 

Further details: Professor A Aynsley-Green, Depart- 
ment of Child Health, The Medical School, Fram- 
lington Place, Newcastle upon Tyne NE2 4HH 


British Paediatric Respiratory Group 

18-19 September, London 

Further details: Dr A Greenough, Paediatric De- 
partment, King’s College Hospital, Denmark Hill, 
London SES 9RS 


Paediatric Research Society 
18-19 September, Cardiff 
Further details: Dr G S Clayden 


British Society of Allergy and Clinical Immunology 
October, London 

Further details: Dr J O Warner, Brompton Hospital, 
Fulham Road, London SW3 6HP 
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Instructions to authors 


Papers for publication should be sent to the Editors, 
Archives of Disease in Childhood, BMA House, 
Tavistock Square, London WC1H 9JR 

Submission of a paper will be held to imply that it 
contains original work not being offered elsewhere 
or published previously. 

Manuscripts should be prepared in accordance 
with the Vancouver style.! 

The editors retain the right to shorten the article 
or make changes to conform with style and to 
improve clarity 

For guidance on ethical aspects refer to the 
editorial in this journal.” 

All authors must sign the letter of submission. 


Original articles 


These should usually conform to the conventional 
structure of summary, introduction, methods, results, 
discussion, and references. The title should occupy 
no more than two lines of the title page (8 to 10 
words) and should not contain the words ‘child’, 
‘children’, or ‘childhood’ (already implicit in the title 
of the journal). The summary should be no longer 
than 150 words and should set out what was done 
and the main findings and their implications. 


Short reports 


Short papers, bnef laboratory observations, and 
preliminary communications should be submitted 
for this section (single case reports will usually be 
considered in this form only). Length must not 
exceed two printed pages of text. In general this will 
be less than 900 words, including a summary of less 
than 50 words, one or two small tables or illustra- 
tions and up to 6 references. An abbreviated title of 
no more than 38 characters ıs required for the title 
page A report of a negative result tral, based on a 
reasonable hypothesis, ıs more likely to gain accept- 
ance if submitted as a very short report of less than 
500 wards. 


Annotations 


Annotations are commissioned by the editors who 
welcome suggestions for topics or authors. 


Letters 


Letters should normally be no more than 300 words, 





have no more than three refererices; and-be signed 

by all authors They should’be-prepared in asimilar ` , 
way to other manuscripts. Preference ıs pven, to 

those that take up points‘ made in contributions * 
published in the Archives but thosé that discuss 

current topics or present original, observation may 

be acceptable. r 


Manuscripts, tables, and' iHustrations > -7 -* ’ 


Manuscripts should be typed double spaced on one 
side of the paper with a 5 cm margin at the top lef: 
hand side of the sheet. The pages must be numbered _ 
Authors should keep one copy of their manuscript - 
and submit two copies, if the paper ıs rejected ıt will 
not be returned unless this is requested at the time , 
of submission. Three copies of revised versions of ` 
manuscnpts should be submitted The authors . 
should include their family names and initials and 
the place where the work was done; their number 
should be kept to a minimum and should include 
only those who have made a contnbution to the 
research: justification should be made for more than 
five authors. Acknowledgements should be limited 
to workers whose courtesy or assistance has extended 
beyond their paid work, and to supporting organisa- 
trons The name and address of the corresponding 
author and whether or not reprints will be available, 
to be given at the end of the paper. 

Drugs should be given their approved, not pro- 
pretary names, and the source of any new cr 
experimental preparations should be given. Abbrevi- 
ations should not be used. Scientific measurements 
should be given in SI units: conversion factors to 
traditional units should also be supplied. Blood 
pressure, however, should be expressed in mmHg 
and haemoglobin in g/l, 

Any statistical method used should be detailed in 
the methods section of the paper and any not in 
common use should be either described ın detail or 
supported by references Previously published 
procedures and techniques need only a reference to 
the original Tables and illustrations should be 
submitted separately from the text of the paper, and 
legends to illustrations should also be typed on a 
separate sheet Tables should be simple and should 
not duplicate information in the text of the article, 
they should be numbered and be comprehensible z0 
the reader without the text. 

Illustrations should be used only when data 
cannot be expressed clearly in any other way When 
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graphs. or histograms, are submitted the numerical 
„data on which they are based should be supplied. 
Line .drawings should’ be in Indian ink on heavy 
‘white- -paper ar card, With any labelling on a separate 
sheet; they may`ålso be presented as photographic 
"prints. Other illustrations should usually be prints— 


4. ‘not negatives, transparencies, or x ray films; they 
' i+" shtouild"be no larger than 30 x 21 cm (A4) and be 


“trimmed ` to, remove all’ redundant areas, the top 
.should be marked’on the back. Staining techniques 
of photomicrographs should be stated. Either an 


ss internal scale marker should be included on the 
`. photonucrograph or the final pnnt magnification of 


the photograph itself should be given Again, any 
labelling should be on copies, not on the prints 
Patients shown in photographs should have their 
identity concealed or should give their wntten 
consent to publication If any tables or illustrations 
submitted have been published elsewhere written 
consent to republication should be obtained by the 
author from the copyright holder (usually the 
publisher) and the authors. 

Any article may be submitted to outside peer 
review and statistical assessment. This should take 
four weeks but may take up to six. Manuscripts are 
usually published within three to four months of the 
date of final acceptance of the article. 

Failure to adhere to any one of these instructions 
may result ın delay ın processing the manuscript and 
it may be returned to the authors for correction 
before being submitted to a referee. 
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Annotations 


Malformations in different ethnic groups ` 


Depressingly little is known about the cause of 
malformations. Despite a history dating back to 
antiquity and an incidence approaching one in 30, 
over 50% of major congenital malformations, defined 
as those that seriously interfere with viability or 
physical well being, are unexplained. Thus any 
approach that may shed light on an area of such 
shameful medical ignorance is to be welcomed The 
study of ethnic differences is one such approach. 


Pitfalls and limitations 


It is worth considering in some detail the problems 
confronting the epidemiologist wishing to explore 
this area, for they are formidable. 


Definition. At the outset it will be necessary to 
define exactly what is meant by a malformation, 
which may be ‘intrinsic’, inferring that the organ was 
programmed to be abnormal, or ‘extrinsic’, resulting 
from damage by an external agent such as a drug or 
virus. Many surveys have also included ‘deforma- 
tions’, such as talipes, and problems anise in trying 
to classify conditions such as congenital dislocation 
of the hip, which may be neurogenic in ongin or 
arise from interaction between a genetic predisposi- 
tion and an adverse environment. It will also be 
necessary to decide whether to include relatively 
trivial malformations, such as polydactyly, which 1s 
particularly common im babies of African origin.’ A 
useful starting point in any such survey will be 
reference to the recently published recommendations 
of an international working party.” 


Ascertainment. This should be unbiased, accurate, 
and full. Relying on forms completed by clerical 
officers or tired junior medical staff is of dubious 
value. Every diagnosis should be confirmed, an 
exercise that in many cases will involve recourse to 
expert opinion. Ideally, ascertainment should be as 
close as possible to complete in a well defined, and 
preferably stable, population rather than in a high 
risk maternity unit. Thus provision should be made 
for including the malformed stillbirths and babies 
born at home or in outlying small maternity units. 
Finally, consideration will have to be given to the 
ascertainment of infants with late presenting mal- 
formations. 
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Confounding variables. These are numerous. When | 


comparing ethnic differences ın incidence within a 
large community allowance will have fo be made for 
differences in antenatal care, diet, maternal age and 
parity, social class, and occupation. These points are 
illustrated by a study from Leicestershire, which 
indicated that the relative nsk for perinatal mortality 
due to congenital malformations was greater if the 
general practitioner was not on the obstetric list than 
for an Asian versus non-Asian mother.” 


Implications. Care should be given to the possible 
consequences of identifying ethnic differences that 
may be attributable to cultural or religious practices. 
Attempts to introduce widespread sickle cell screen- 
ing in the black population of North America were a 
disaster, and efforts to introduce screening for cystic 
fibrosis carrier detection in whites might be no more 
successful. If it should transpire that the administra- 
tion of surma or the practice of consanguinity were 
disadvantageous this information would have to be 
handled with great sensitivity. In the author’s 
experience many Muslims do not accept that con- 
sanguinity is deleterious, and if proven it would not 
be easy to convey these sentiments while at the same 
time retaining the confidence of that community. 


Genetic or environmental? 


Given this long lst of preconditions, what can 
anyone realistically hope to achieve? Much energy 
has been invested for relatively little return, but 
fortunately some useful information has emerged. 
Establishing the cause of a malformation is a first 
vital step towards primary prevention. 


Genetic. At one end of the aetiological spectrum 
careful family studies and pedigree analysis have 
revealed that some anomalies are entirely genetic in 
origin. Examples include the hydrolethalus syn- 
drome characterised by hydrocephalus, polydactyly, 
and early lethality.* This disorder shows autosomal 
recessive inheritance and is observed almost exclus- 
ively in Finland, presumably as a result of a founder 
effect in a relatively small and geographically isolated 
community. The study of such a rare disorder in a 
particular community enables its genetic aetiology 
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to be established so that recurrence risks and 
prenatal diagnosis can be offered. 


Environmental: At the other end of the spectrum 
“some conditions such as Minamata disease have 
been found to be entirely environmental. In this 
disorder, damage to the developing brain occurs as a 
result of maternal or postnatal ingestion of organic 
mercury, either in polluted fish and shellfish as in 
the original Japanese outbreak’ or as a result of 
grain having been treated with a fungicide contain- 
ing methylmercury as occurred in Iraq.° Having 
confidently identified such a potent teratogen it 
should not be too difficult to persuade even the most 
mtransigent government to act. 


Genetic and environmental. Many of the more 
common single organ malformations fall somewhere 
in the middle of the aetiological spectrum and show 
so called ‘multifactorial’ inheritance, implying a 
polygenic predisposition plus environmental insult 
This is the case for neural tube defects and cleft lip 
(with or without palate), the geographical and racial 
distributions of which have been reviewed by Leck.’ 
For cleft lip ıt was noted that ethnic differences 
(high in Mongoloids, mtermediate in whites, and 
low in Negroids) persist after migration, suggesting 
that the variation is largely genetic with a relatively 
small environmental contribution. In contrast 
incidence differences in neural tube defects, which 
are pronounced both between and within ethnic 
groups, are influenced considerably by migration, 
pointing to a major environmental component. 


Consanguinity—good or bad? 


In several ethnic groups, particularly those originat- 
ing from the Indian subcontinent, first cousin and 
uncle-niece marriages are encouraged. Given that 
most humans probably carry at least one deleterious 
recessive gene, a strong case could be made for 
discouraging consanguineous marriages, ın which 
rare recessive genes are more likely to ‘meet up with 
themselves’ than in an outbreeding society. At an 
anecdotal level the author has been impressed by 
the risks attached to consangumeous marriages. 
Anecdote has a scientific value of less than zero, 
however, and it has been suggested that in a 
community that has been practising consanguinity 
for many generations all of the bad genes will have 
been bred out. Thus any study of the incidence of 
malformations in different ethnic groups, consan- 
guineous and non-consanguineous, would be of 
value. Circumstantial evidence in the United King- 


dom does point to consanguinity being deleterious, 
with increased perinatal mortality due to congenital 
malformations having been noted in the Asian, and 
in particular Pakistani, communities of Bradford® 
and Birmingham.” Consanguinity would be ex- 
pected to increase the incidence of rare recessives 
and to a lesser extent of multifactorial disorders, so 
that it is interesting to note that a study from 
Manchester and Leeds found a high incidence of the 
possibly multifactorial polysplenia/asplenia syn- 
drome in Muslim Asian children whose parents were 
consanguineous. 

Confirmation of a suspected deleterious effect of 
consanguinity would be of value for two reasons. 
Firstly, ıt would provide a basis for a programme of 
public education that could be integrated into the 
existing link worker schemes and school teaching 
programmes,!! but only with the agreement and 
support of local ethnic leaders Secondly, it would 
enable the genetic counsellor, when confronted by 
consanguineous parents with an abnormal child in 
whom no clear diagnosis can be made, to offer with 
confidence a recurrence risk of 25%, rather than a 
lower risk that might otherwise seem appropriate. 


The future 


There is clearly a need for well planned comprehen- 
sive and preferably prospective surveys of mal- 
formations in different ethnic groups sharing as far 
as possible the same environment. The study of 
individual malformations in different communities 
may help provide clues to aetiology, while the 
overall incidence of malformations may yield valu- 
able information about the importance or otherwise 
of consanguinity, obstetric care, social circum- 
stances, and other factors that may influence the 
embryonic milieu. The point has been made before, 
and ıs worthy of repetition, that the likelihood of 
discovering anything new in medicine is relatively 
small, but infinitesimal if no attempt ıs made. 
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Club foot. . 


Diagnosis of-a-chib foot 1s’easy. In contrast, it is the 
prognosis that is difficult and it is not a simple task 
for the: surgeon to forecast accurately the outcome 
of treatment, when the child is first seen. This 
reflects the problem of accurate measurement of the 
severity of the deformity, not only in static terms but 
also in relation to rigidity and degrees of stiffness. 
Lack of precision complicates the initial assessment 
and makes comparison between different methods 
of treatment and the reported results almost ım- 
possible. 


Diagnosis 


The first prionty of examination is to establish 
whether there is a fixed structural deformity or a 
postural attitude that has resulted from the baby’s 
position in utero. Severe deformity 1s associated 
with fixed equinus and varus of the heel, which is 
small and tucked up towards the medial malleolus, 
with a deep medial plantar crease and supination of 
the forefoot. A normal foot is supple and mobile 
and can readily be dorsiflexed, so that the dorsum 
comes into contact with the anterolateral aspect of 
the shin. 


Early management 


Of the variety of different techniques used for the 
early management of club feet, the use of adhesive 
strapping and repeated gentle manipulations, attn- 
buted to Robert Jones, is the most effective. It is 
cheap and easy and can be safely performed by 
physiotherapists who see the child two or three 
times a week. With the use of this method from 
birth, it is usually possible at 6 weeks to distinguish 
mild varieties of talipes likely to respond to con- 
servative measures alone from those that will 
require surgery. 


Surgical management 


Early operation is an advantage as there is less time 
for the relatively soft bones of the developing fcot to 
become deformed. Green and Lloyd Roberts found 
no significant difference, however, in the outcome 
of operations in children who were treated surgically 
up to 20 weeks, and for optimal results they 
regarded 14 weeks as their upper lımit.! 

There are two main surgical approaches, either to 


concentrate on the correction of the hindfoot as 
suggested by Attenborough,” and deal with forefoot 
problems if necessary at a later date, or to carry out 
a primary radical correction of the whole foot as 
advocated by Turco? and Clark and Silk.4 Radical 
operations expose the foot to the hazard of joint 
stiffness and overcorrection. Attenborough’s thesis 
is based on his observation that the fundamental 
abnormality ıs the fixed equinus deformity of the 
talus, which, even in a normal foot, gives rise to 
inversion of, the subtalar joint and thus of the 
forefoot. He set out to correct the hindfoot only and 
found the forefoot usually followed at the same 
time, except for residual varus. A recent modifica- 
tion of the posterior approach, always carned out 
from the medial side, is to utilise a lateral incision as 
well, if necessary, or primarily in the less severe case 
to deal with soft tissue tethering ın the region of the 
peroneal tendons.® 

The more radical school base their operations on 
the observation that the essential abnormality of the 
club foot is the dislocation of the navicular and 
forefoot to the medial side of the talar neck. It is this 
displacement that they aim to correct by a ‘pantalar’ 
reduction.° 

If full correction is not achieved early there 
are a number of additional, mainly soft tissue, 
procedures—for example, tibialis anterior tendon 
transfer—available to improve the foot before 
skeletal maturity, but, 1f all efforts fail, the child can 
then be certain of a plantigrade foot by means of a 
bony operation. The triple arthrodesis or stabilisa- 
tion procedure introduced in the 1920s for gross 
deformities is still sometimes necessary today for the 
difficult club foot but is essentially a confession of 
failure of primary treatment, as it results in a stiff 
hindfobdt. 


Outcome 


It should be clearly understood by all involved in the 
surgical management of children with club feet that, 
even with the very best results possible, the feet will 
never be completely normal. Some imperfection 
always persists; a minor residual deformity, loss of 
movement, shortening of the foot, or thinness of the 
calf. Based on assessment in relation to mobility, 
function, and appearance, Green and Lloyd Roberts 
found a satisfactory outcome in 59% of a series of 70 
feet treated in the first six months of life and 
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assessed at an average of 15 years.! Comparison 
with other methods of management in previously 
reported series is difficult because of their relatively 
early age of review, or because of less stringent 
critena of success. Turco, in a report on 33 feet 
reviewed 10-15 years after a radical one stage 
correction performed, between 1-2 years of age, 
found a satisfactory outcome in 84%.7 He con- 
centrated, however, on form rather than function 
and mobility and excluded the ability to play 
games and the associated aching that sometimes 
follows. 

Overall, it is the preservation of useful move- 
ment, particularly that of the ankle, that ts the key 
to success, and minor residual deformity i is of little 
consequence.’ 
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Early onset anorexia nervosa 


A FOSSON, ‘J KNIBBS, R BRYANT-WAUGH, AND B LASK 


Department of Psychological Medicine, Hospital for Sick for Children, London 


SUMMARY This paper describes 48 children, aged 14 years or less, who met diagnostic criteria 
for anorexia nervosa modified from Morgan and Russell. The characteristics of the sample (13 
boys and 35 girls) are described along with features of the illness, associated family 
characteristics, treatment in hospital, and a brief description of treatment. Difficulties in 
diagnosis are addressed, with reference in particular to the high incidence of depression in this 
group. Finally, the importance and difficulty of close paediatric/psychiatric liaison in diagnosis 


and treatment is emphasised. 


Among children presenting with wasting conditions, 
an increasingly recognised proportion have neither 
malignancy nor other serious physical illness but do 
have self starvation. This is a report of 48 children, 
aged 14 years or less, with deliberate self starvation 
often beginning before the onset of any outward sign 
of puberty. The published works are replete with 
reports of various aspects and permutations of 
eating disorders, but the clinical features and natural 
history in children remain much less fully explored 
than in older patients Most reports contain few 
children, and statements about findings are usually 
made with reference to older patients. These studies 
usually address only questions of differences and 


similarities between a small subpopulation of young’ 


patients and a much larger group of older patients 
with anorexia. The purpose of this study was to 
supplement our knowledge of one end of the range 
of anorexia nervosa—that is, childhood. 


Review of published reports 


There has been increasing recognition recently of 
the occurrence of earlier onset anorexia nervosa. 
Although there were occasional reports beforehand,” 
the first major accounts of prepubertal anorexia 
nervosa occurred in the 1960s.>5 Comprehensive 
reviews have been prepared by Swift® and Lask and 
Bryant-Waugh.’ 

Attempts have been made to isolate differences 
between earlier and later onset anorexia nervosa. 
There seems to be a consensus that clinical features 
of the earlier and later onset groups are essentially 
similar—namely, denial of emaciation, retention of 
appetite, power struggles between patients and 
parents, a high level of depression, and frequent 


exercising.+!° There are characteristics, however, 
that remain unclear. Irwin, for example, suggested 
that the course of anorexia nervosa was different in 
early onset cases, with younger children becoming 
more emaciated because of less initial body fat and 
depressive symptoms occurring earlier than in older 
children. Although well documented in older 
boys,'! the incidence and features of anorexia 
nervosa in younger boys require clarification as few 
such children have been described. 

In the follow up publications there has been 
controversy about the prognosis of early onset 
anorexia nervosa, with some authors suggesting that 
it is associated with a more favourable outcome.’ * 
In a review of this work, focusing particularly on the 
methodological adequacy of the studies, Swift® 
concluded that the long term results were similar to 
those found in studies of later age of onset,? 1 and 
this has been confirmed by the most recently 
reported senes. Although, for example, norma- 
lisation of weight is common, residual clinical 
disease—for example, poor social relationships'"— 
is often apparent at follow up. This underlines the 
severity of the disorder, and combined with Rus- 
sell’s findings that premenarcheal anorexia nervosa 
has serious implications for the progress of 
puberty,'® points to the importance of clarifying the 
characteristics of this disorder. 


Aim 


The aim of this paper was to characterise the 
antecedents, clinical manifestations, patterns of 
family organisation, and treatment in hospital of 48 
children with determined food avoidance and weight 
loss beginning before their 15th birthday. 
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Methodology 


A survey of the clinical records of all children seen 
at our hospital between 1960 and 1984 was carried 
out to seek cases of anorexia nervosa in children less 
than 15 years of age. Criteria for inclusion ın the 
study were the critena for diagnosis of anorexia 
nervosa modified from Morgan and Russell (Table 
1).! Clinical records were analysed by personnel 
with psychiatric and psychologic backgrounds using 
coded review forms and operationalised definitions 
of various diagnostic and outcome categories, in- 
terventions, etc. Clinical situations or questions not 
covered by the definitions were resolved at conjoint 
project meetings. A subgroup of files were reviewed 
by multiple raters, and the concordance of their 
findings was 0-93. Recognising that most clinical 
records are insufficiently detailed, etc, to provide a 
completely satisfactory data base for research, we 
have attempted to quantify this deficiency in our 
sample. Entries in reviewed records yielded the 
necessary information at the rate of 90%. Accor- 
dingly, we believe this sample sufficiently large to 
justify our attempt to elicit information toward 
clarifying our understanding of this serious disorder 
in children. Most data are descriptive. Inferential 
statistical comparisons were made, however, on 
some sample characteristics and on one outcome 
measure. 


Results 


Demographic findings. Demographic features of the 
sample of 35 girls and 13 boys are shown ın Table 2. 
Mean age at which symptoms first caused concern 
was 11-7 years and ranged from 7-75 to 14-33 years, 
while mean age at referral was 12-34 years, with a 
range of 8-17 to 14-83 years. Sexual development 
varied, with 23 being prepubertal (seven boys and 16 
girls), 20 pubescent (six boys and 14 girls), and five 
postpubertal (all girls) Twenty one were the 
youngest child in their families and 13 the oldest. Six 


Table 1 Diagnostic criteria of anorexia nervosa modified 
from Russell’ used for inclusion in study 


1 Determmed food avoidance 

2 Weight loss or failure to gam weight during the penod of preadolescent 
accelerated growth (10-14 years) m the absence of any physical or mental 
illness 


3 Any two or more of the following 
(a) preoccupation with body weight 
(b) preoccupation with energy intake 
(c) distorted body image 
(d) fear of fatness 
(e) self mduced vomiting 
{f} extensive exercrsing 
(g) purging (laxative abuse) 
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had no siblings. aiid ‘there was, € he, set `of twins. ` 
Twenty two children ‘were ‘from’ ‘families ‘of social 
classes I and II and 21 from Classes THI and ËV as’ 
defined by parental: occupation - according to me 
Registrar General’s classification." ere ee ae 
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Clinical features. The variation-it in tljnical features is 
shown in Table 3: Nutntional state Was” assessed 
using weight to height ratios derived from the 
Tanner-Whitehouse standards’* in which less than 
80% represents significant wasting. Of our sample, 
40 (83%) were significantly wasted at the time of 
referral. The clinical features of our cases in 
decreasing frequency were food refusal, wasting, 
depression, fear of fatness, distorted body image, 
self induced vomiting, excessive physical exercise, 
obsessional behaviour, bingeing, and laxative abuse. 

The major expressed reasons for food refusal 
were fear of fatness, abdominal pain, and feelings of 
fullness or nausea (Table 4). Only three children 
cited loss of appetite as the predominant reason for 
not eating. The clinical features often varied con- 
siderably during the course of the illness, leading to 
the diagnosis often being missed. For example, a 
child might present with depression or abdominal 
pain and only later show the more typical features of 


Table 2 Demographic features of the sample 


No of patients 48 
Sex (M F) (No (%)) 13 35 (27 73) 
Age at onset (years) (range (mean)) 77-137 (117) 
Age at tation (years) (range (mean)) 8 2-13 9 (12 3) 
Social class (No (%)) 

I 7 (16) 

Il 15 (35) 

Iu 17 (40) 

IV 4 (9) 
Stage of puberty (M F Total (%)) 

Prepubertal 716 23 (48) 

Pubescent 6 14 20 (42) 

bertal 05-5 (10) 
Ordinal position (No (%)) 
y 6 (13) 

Eldest 13 (27) 

Middle of 3+ 21 (44) 

Youngest 8 (17) 


Table 3 Chmcal manifestations of children with anorexia 
nervosa Values are No (%) 


Food refusal 48 (100) 
Wasted 40 (83) 
Chiueally depressed 27 (56) 
Afraid of becoming fat 27 (56) 
Distorted body mage 24 (50) 
Self mduced vomtmg 19 (40) 
Exercising excessively 16 (33) 
or compulsions 14 (29) 
Binge cating pattern 6 (13) 
Laxative abuse 4 (8) 


tis Fosson, Knibbs, ‘Bryant-Waugh, and Lask 
Table 4 “Redsons piven fo ‘food refusal by children with 
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ip so oe ac 6 (13) 

`! Abdomunal pain. -. s? ” 5 (10) 
“1 Less of appetite n 3 (6) 
“Dy: < > ° 2 (4) 
‘Weight reduction ¢ 2 (4) 

4 5 (19) 
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Table 5 pa ora the families of children with ancrexia 
nervosa 
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Present (Ne (%) 

Overmvolvement 38 31 (82) 
Failure to resotve conflict 35 31 (89) 
Parental contro! mconsistent or 

otherwise inadequate 34 29 (85) 
Communication problems 32 24 (75) 
Overprotective parents 34 20 (59) 
History of anorexia nervosa or other 

mental uUlness 48 20 (42) 
Anomalous family structure 48 13 (27) 


“n Refers to number of famiies for whom the information was available 


anorexia nervosa; alternatively, as the eating d:ffi- 
culties seemed to diminish so other symptoms would 
come to the fore.” 

In each case a complete assessment of family 
organisation and function complemented the 
psychiatric and paediatric investigations of the child 
(Table 5). The following distortions of interactions 
among family members were common and con- 
sidered important in perpetuating the problem. 

Overinvolvement (lack of privacy for individual 
family members) was present in 31 of 38 cases. 

In 24 of 32 families there were pervasive 
communication problems such as individuals 
often speaking for or interrupting others, indi- 
viduals disqualifying or not listening to the state- 
ments of others, or the frequent issuing of mixed 
messages. 

Parenting was considered inadequate or incon- 
sistent in 29 of 34 families and overprotective in 20 
of 34 families. 

Over half the families possessed multiple 
adverse characteristics. 

A history of anorexia nervosa existed in four first 
degree relatives of patients, while other forms of 
mental illness, specifically depression, anxiety, or 
alcohol abuse occurred in 21 (44%) cases. 


Treatment in hospital. Many aspects of management 
varied during the 24 years of study. Four patients 
received only outpatient care. Twenty five (52% 

were initially admitted to a paediatric ward and 16 
(33%) remained on the paediatric unit for their 


entire admission to hospital. Twenty eight (58%) 
were admitted or later transferred to a psychiatne 
unit The duration of admission to hospital ranged 
from one week to over six months, with 20 (42%) 
being discharged by three months and 36 (75%) by 
six months. Artificial feeding was seldom necessary, 
but two patients received courses of nasogastric 
feedings and one required intravenous alimentation. 
The treatment approaches used were individual 
psychotherapy in 17 (34%) cases, behaviour modi- 
fication with individualised rewards for weight gain 
in 31 (65%), and conjoint family treatment in 34 
(71%). During the last few years of the study a 
combined treatment programme included family 
treatment and admission to hospital in a therapeutic 
environment providing daily individual counselling 
sessions and encouragement to eat, with or without 
a behaviour modification programme. 


Findings at end of treatment. Full details of the 
treatment are published elsewhere.” Most patients 
improved during admission to hospital (four patients 
never required admission). Thirty (68%) achieved 
all therapeutic goals, including restoration of normal 
mood, improved social skills, satisfactory relation- 
ships with peers and authority figures, untroubled 
eating patterns, and weight gain. Thirty five (80%) 
gained significant weight but fell short in one or 
more of the psychosocial areas. For the group the 
mean weight/height was 72-83% at admission and 
86:98% at discharge. The 14-15% difference is a 
significant increment (p<0-01). Nine patients failed 
to gain weight during admission to hospital; one 
patient gained weight only with parenteral nutrition 
but died during admission to hospital. 


Placements after discharge from hospital varied 
(Table 6). Forty children were discharged to the 
care of their parents. Five were transferred to other 
hospitals, one child went into full time boarding 
school, and one (admitted from another hospital) 
went to a foster home One child died from 
exsanguination after repeated oesophageal tears 
secondary to pernicious vomiting. 

The results of a long term follow up are to be 
published shortly. 


Table 6 Placements after discharge from hospital in 
children with anorexia nervosa Values are No (%) 





Parental home 38 (79) 
Adoptive home 2 (4) 
Foster home 1 (2) 
Other hosprtals 5 (10) 
Full tune boarding school 1 (2) 
Deceased 1 (2) 





Discussion 


A number of important points emerge from this 
study, which we believe to contain the largest 
reported series of early onset anorexia nervosa. The 
proportion of boys ıs significantly higher (27-1 y 
10-2%, p<0-05) than a compilation of comparable 
series reported by Swift® but concordant with a high 
incidence in two recent series.'*!° Certainly, 
however, the proportion 1s far higher than in adult 
anorexia nervosa (6-4%) (p<0-01).” The clinical 
features, however, are the same in both boys and 
girls. Youngest children (who formed 44% of 
the study population) are significantly different 
(p<0-001) from census figures (15%) but similar to 
two other senes (40% and 44%).°° Finally, the 
sample 1s biased towards social classes I and IT (46% 
of the study population) compared with the general 
population (17%) (p<0-001). 

Perhaps these findings can be most easily in- 
tegrated into the conceptualisation of anorexia ner- 
vosa as a distorted or overly focused struggle for self 
control and autcnomy. Struggles require adversaries 
and in our opinion the propensity of parents to be 
positioned to adopt this role varies with the age, sex, 
and ordinal position of pregnancy. In our culture 
parents are more likely to be intrusively involved 
with and/or overly controlling of girls and youngest 
children than cffspring in complementary categor- 
1es. In some of these families parents will not 
withdraw in response to the child’s emancipatory 
stirrmgs. Given this situation, some children will 
attempt to resolve the ensuing conflict by focusing 
the controversy on food and control of intake. This 
is an effective option only if the reduction in food 
consumption 1s consistently at their discretion—that 
is, not subject to availability or threatened by the 
family’s financial resources. 

Our findings indicate the umportance of anorexia 
nervosa from the paediatnician’s viewpoint. Eighty 
three per cent starved to the point of wasting, and all 
children required careful monitoring of their energy 
intake and electrolyte balance. Many of the children 
were thought initially to have some other serious 
medical condition, such as malignancy or Crohn’s 
disease. 

Fifty two per cent of our sample spent at least 
some time on a paediatric ward, although the 
national figure is likely to be higher given the 
shortage of psychiatric facilities. Elsewhere we 
discuss the problems of treating these children.” The 
conflicts within the treatment team are usually 
between paediatric and psychiatric personnel and 
also medical and nursing staff. Children with 
anorexia seem to be particularly adept at creating 
conflict, not from planned behaviour or malice, but 
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as a habitual way ‘of relating,’ ‘geiotalided: fiom 
intrafamily interaction; Thé- divisiveness is so teg- 


ularly problematic that routine discussions, among “~’ 
should ‘be held to ue “and wel 


team members”! 
resolve the problem. t 2 
- The présence of depressive: ‘symptosiis in 56% ot 


our cases is similar to fintings in other studies and ` ~” 


presents a confounding ingredient to the: -diagnosti- 
cian. Certainly, primary depression can.present with 
reduced food intake and weight - ‘loss: ‘The other 
features of the illnesses are usually sufficiently dif- 
ferent to allow differentiation in éach case (Table 7), 
but sometimes this can only be accomplished after a 
period of observation tn hospital. Chronic physical 
conditions may also present diagnostic differences, 
especially when laboratory confirmation 1s elusive 
and a reactive depression is present 

Therapeutically, the most important recent ad- 
vance has been the addition of family treatment to 
treatment regimens. The type and frequency of 
distorted patterns of family interactions have been 
well documented.” ? For this reason hospital ın- 
duced improvement cannot be expected to persist 
when the children are returned to a family environ- 
ment of unresolved conflicts, inadequate boundaries 
between individuals and generations, and com- 
munication problems. These family features per- 
petuate the symptoms and are the reason for the 
central position of treatment for the entire family. 
(Russell GFM, Eisler I, Szmuckler G, Dare C. 
A controlled study comparing family and individual 
therapy in the treatment of anorexia nervosa. 
Presented at the Royal College of Psychiatnsts, 
1985.) 


Conclusions 


This group of mostly preadolescent children with 
growth failure and determined food avoidance 
represents early onset anorexia nervosa. In this 
series of cases the diagnosis and referral for 
psychiatric treatment were often delayed, while 
physical conditions were repeatedly excluded. The 


Table 7 Differentiation of anorexia nervosa from 
depression according to certain features 











Anorexia nervosa Depression 
Determined food avoidance Always Rarely 
Appetite Normal Decreased 
Activity level Increased/normal Decreased 
Weight loss Always Usually 
Patients affirm thinness Sometumes Always 
Wish to gam weight Rarely Usually 
Vomiting Common Rarely 
Bingeing Occasionally Never 
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* ouster “of: KN loss and determined food refusal 


. Should ‘frgger a an.exploration for other symptoms of 
` anpréxia: nervosa—that is, fear of fatness, preoc- 


i mi 'oupatiði, with body weight, or calories, distorted 
aa bedy’ fi image, vomiting, laxative abuse, overly intru- 


sive, and „controlling parent, other types of faulty 
‘parenting, and unresolved Conflict within the family. 
The presence of any one of the first five features and 
` one other feature would suggest the expedience of a 
simultaneous psychiatric and medical evaluation. 
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SUMMARY Double blind challenges with tartrazine and benzoic acid were performed in hospital 
in 24 children whose parents gave a definite history of a purely behavioural immediate adverse 
reaction to one of these substances. The patients, whose ages ranged from 1-6 to 12-4 years, were 
on a diet that avoided these items, and in all there was a clear history that any lapse of the diet 
caused an obvious adverse behavioural reaction within two hours. In no patient was any change 
in behaviour noted either by the parents or the nursing staff after the administration of placebo or 
active substances. Twenty two patients returned to a normal diet without problems, but the 
parents of two children insisted on continuing the diet. While popular belief has it that additives 
may have harmful behavioural effects, objective verification is required to prevent overdiagnosis. 


It is becoming common for parents to report that 
their child’s behaviour problem is caused by an 
adverse reaction to a food additive and ın particular 
to tartrazine. This study is an attempt to verify these 
observations. 


Patients and methods 


Between January 1981 and the end of July 1986, out 
of roughly 700 children referred to a unit with a 
special interest in eczema and severe atopic disease, 
30 children were seen whose parents provided a 
definite history of a purely behavioural immediate 
adverse reaction to a food additive. Those whose 
parents were merely suspicious about food additives 
were not studied. Children in whom a behavioural 
change was only one of several features of an 
adverse reaction to an additive, such as an acute 
attack of eczema or asthma, were also not studied. 
This report concerns the 24 patients whose parents 
were willing for their observations to be exposed to 
objective validation. In one patient the parents 
agreed to double blind challenges but then tele- 
phoned to report that their child had suddenly 
grown out of additive intolerance and food allergy. 
At the time of study, all the patients were on a diet 
that avoided the additives and any other foods under 
suspicion, and in all there was a clear history from 
the parents that any lapse of the diet caused an 
obvious adverse behavioural reaction within two 
hours. 

In ail patients a record was made of the reasons 
given by the doctor for the referral and of the 
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specific behaviour problems noted by the parents. 
The history and observations in the clinic and on the 
ward were used to see if the child’s behaviour 
problems met the American Psychiatric Association 
DSM-III criteria for the diagnosis of 314-01, atten- 
tion deficit disorder with hyperactivity! (more com- 
monly simply called hyperactivity in this country). A 
family and personal history of atopic disease was 
recorded and details of the diet noted. The parents 
of all 24 patients reported that tartrazine was the 
additive that caused the most severe adverse reac- 
tion, and in six there was a history of a simular 
adverse behavioural change to benzoic acid. 
With the parents’ agreement, the children were 
challenged double blind with tartrazine and benzoic 
acid separately. The challenges were performed on a 
general medical paediatric ward. Twelve children 
were inpatients and 12 came to the ward as 
outpatients. The parents of the outpatients knew on 
which day the challenge was to be performed, but 
for the inpatients neither the parents nor the nursing 
staff knew on which days challenges were to be 
performed, and the child was given the vehicle dnnk 
(orange juice or Ribena) throughout admission. 
Each child was allowed to play normally on the 
ward, in both the play room and the corridor, and 
was allowed to mix freely with inpatients and 
visitors. Each child was observed by at least one 
parent and by the nursing staff, each of whom were 
asked to keep a timed but separate record of any 
change ın the child’s behaviour. No specific sconng 
system was employed. While the parents knew what 
symptoms to look for, the nursmg staff were not 
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given ‘specific details about an aak patient and 
were just.asked to record any change at all in the 

*: child’s-behaviour. Challenges with tartrazane were 

` petformed by dissolving 50 mg ii a coloured: drink to 
which the child’ was said to be tolerant, which in 19 
cases was pure orarige juice | fronia carton and in five 
‘was Ribena, a blackcurrant drink that also contains 
‘sodium’ benzoate - and soditim metabisulphite. A 
second tartrazine’ challenge using 250. mg’ was 
performed.:at least-two hours after the first chal- 
lenge. After the. challerize with. tartrazine, -but on a 
separate day, alf patients were’ challenged with 
benzoic acid, the procedure and dosages being the 
same as for tartraziné. All drinks were administered 
by a member of the medical staff, the child used a 
straw, and neither the parents nor the nursing staff 
were allowed to see the drink at close quarters. 
Despite these precautions one 10 year old child 
accidentally- spilled orange juice containing tartra- 
zine and immediately noticed the colour staining his 
skin. 


Results 


Nineteen of the 24 patients (79%) were boys, a sex 
ratio of 3-8. Their ages ranged from 1-6 to 12-4 
years, with a mean age of 5-2 years. Formal 
developmental assessments were not performed, but 
none of the patients was mentally retarded. One 
patient was seen in 1981, one in 1982, one ın 1983, 
four in 1984, seven in 1985, and 10 in 1986. Twenty 
three of the 24 patients were on a diet excluding a 
mean of 23 food items, ranging from two (colouring 
agents and preservatives each counted as one food) 
to 38. The other child was on a diet comprising only 
three foods. In nine children the only exclusions 
from the diet were colouring agents and preserva- 
tives. The patients had been on a diet for a mean of 
24 months, ranging from one to 36 months. 

The most common reason for referral given in the 
referral letter was abnormal behaviour (15 cases), 
followed by a request for supervision of the diet 
(six), patient’s behaviour only partly responded to 
dietary measures (five), mother requested referral 
to allergy clinic (three), initial response to diet 
followed by relapse (two), parents wanted valida- 
tion of adverse reaction to additive (two), and 
parents seeking ‘underlying reason’ for adverse 
reaction (one). The behaviour problems reported by 
the parents are given in the Table Nine of the 
patients (38%) had a first degree relative with a 
history of atopy, and 11 patients (46%) had a 
personal history of atopic disease, which was eczema 
in six (with rhinitis in one), asthma in four, and 
urticaria tnggered by foods in one. Ten patients 
(42%) had neither a personal nor a family history of 


Table Behaviour problems reported by the parents 





Poor sleeping 12 
Runs about or chmbs on objects incessantly il 
Temper tantrums 10 
Aggressive behaviour 
Unable to sit stall 
Poor concentration 
Violent outbursts when under stress 
Uncontrollable 
Pulls things off shelves ır supermarket 
Accidents/injunes result.ng from jumping or rushing 
Persistent crying as a baty 
Disobedient or defiant 
Incessant drinking 
Often bursts into tears 
Unabk to play constructively 
Lives ın a world of hrs own 
z led 
Hysterical if exposed to water 
Unhappiness 
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atopy. Six of the patients (25%) fulfilled the 
DSM-III criteria! for attention deficit disorder with 
hyperactivity. 

Of the 24 patients, 18 were described by the 
nursing staff and the parents as behaving quite 
normally throughout the time of observation, with 
no detectable change in behaviour with or after 
placebo or active challenges. There were four 
children who attended as outpatients, whose parents 
realised at the end of the first day that there had 
been no reaction to placebo or active preparation 
(tartrazine). These four parents suggested that there 
was no point returning for the second set of 
challenges and these four children were not chal- 
lenged with benzoic acid. The other six children, all 
of whom were studied in inpatients, were regarded 
by the nursing staff, on clinical grounds, as having 
behaviour that was in some way abnormal, such as 
frequent tantrums, aggressive behaviour, or pro- 
nounced overactivity. In one of these children, who 
was admitted to hospital with her mother, the child’s 
temper tantrums (the main complaint) were so 
gross, prolonged, and frequent that it was imtially 
unclear whether she could be contained on the 
ward. Her double blind challenges were delayed for 
four days to see if any spontaneous improvements 
might occur, but there was no improvement and the 
challenges were performed without any alteration in 
the frequency or duration of tantrums with either 
placebo or active preparations. In the other five the 
behavioural abnormalities, as observed by the nurs- 
ing staff and the parents, were unrelated in time to 
the administration of either placebo or active 
challenges. In one of these five patients testing was 
delayed for two days because the child absconded 
from the ward. In short, in no patient was any 
change in behaviour noted either by the parents or 
the nursing staff after the administration of placebo 
or active substances. 


The results of the double blind challenges were 
analysed in the presence of the parents. Having 
found a lack of adverse reaction to tartrazine and 
benzoic acid, the parents were advised to place their 
child on an entirely normal diet. This was performed 
in hospital for all 12 inpatients and on the ward for 
outpatients where the parents were nervous to 
proceed. Of the 24 patients, 21 returned to a normal 
diet and remained on ıt without any food related 
problems at follow up. The parents of one patient, 
who was only on three foods at the time of 
admission, was unable to accept that the child was 
not food intolerant, and when new items of food 
were added to the diet they insisted that as a result 
the child had loose stools, skin rashes, and an 
adverse behavioural change, although none of these 
events were detectable to the nursing or medical 
staff. This child remained on a very restricted diet 
against our wishes. The parents of a second child 
were pleased that their daughter was able to eat 
normal food without adverse effect but continued 
to insist that she should avoid colouring agents not 
only in the diet but also in such items as paints. They 
alleged that on days when the child had been 
allowed to use paint at school tantrums and aggres- 
sion were noted in the evening, and at one stage 
they threatened to withdraw her from school when 
the teachers would not agree to the child being 
excluded from painting. After further counselling 
they agreed to allow the child normal exposure to all 
forms of colouring agent. The parents of a third 
child declined to permit resumption of a normal diet 
and defaulted from follow up Follow up informa- 
tion was available in all the other patients. 

After resumption of a normal diet the parents 
were given simple advice about the practical man- 
agement of the behaviour problems that had been 
described. Referral to the child psychiatry depart- 
ment was offered to the parents of 16 patients where 
it was anticipated that the parents might benefit 
from further counselling. Thirteen accepted this 
offer, but four later wrote to the psychiatrist and 
reported that the child’s behaviour had improved 
and that attendance was therefore not needed. 


Discussion 


A drawback to this study is that it was performed in 
hospital. It 1s well known that children often behave 
differently in new or unfamiliar situations, and the 
DSM-III criteria for attention deficit with hyperac- 
tivity clearly recognise this: ‘Because the symptoms 
are typically variable, they may not be observed 
directly by the clinician. . .. Signs of the disorder 
may be absent when the child is in a new or a 
one-to-one situation’! Thus the failure of the 





challenges to, elicit a change in o may be ` 
attnibutable- to unfamihanty of the ‘ward environ- 

ment, Furthermore; 3 it.is. the belief of certain chinigal “ 
ecologists that ‘allergies’ are, cumulative, implying. ` 
that.a trigger ‘such as an additive might only‘operate~ 


when the child 1s'also exposed to other antigens such. -. / io 
as housé dust miités Agamst these objections are-the- 57. 
patients whose’ béhaviour difficulties continuèd. ùn- Tea 


abated, the fact. that the parents reported. “that 
tartrazine had consistently produced adversé Teac- 
tions under any circumstances,.and the absence of 
adverse reactions on resumption ofa normal-diet at 
home. A further objection to the present study 1s 
that objective measures of changes in behaviour 
were not used and that the,study relied on the crude 
and unstructured observations of the parents and 
non-psychiatrically trained nursing staff As all the 
parents had previously reported dramatic and ob- 
vious behavioural changes after the administration 
of tartrazine ıt seemed reasonable to expect that the 
parents and nursing staff should be able to recognise 
such changes had they occurred. 

This study was undertaken ın hospital because it 1s 
almost impossible to disguise tartrazine, which in 
high concentrations gives a characteristic appear- 
ance to food and drink that is quite obvious to an 
adult who administers it. All dnnks were taken 
through a straw because of the characteristic stain- 
ing of the skin around the mouth after drinking 
solutions containing tartrazine. Capsules were not 
used because of the obvious bnght colour of those 
containing tartrazine. For these reasons, investiga- 
tions using high doses of tartrazine and performed at 
home? are likely to be unsatisfactory because the 
presence of tartrazine 1s quite evident, even in 
highly coloured food or drink. 

In short, this study of 24 children showed that 
parents’ reports of adverse behavioural changes 
after ingestion of tartrazine or benzoic acid could 
not be validated objectively when exposed to the 
test of double blind challenges. This 1s consistent 
with similar previous studies.>-? This study does not 
exclude the possibility that there are rare children 
who have purely behavioural effects as a result of 
ingestion of additives such as tartrazine or benzoic 
acid It does show, however, that parents’ beliefs in 
the behavioural effects of tartrazine or benzoic acid 
are often groundless and are unreliable. This 1s in 
contrast to the situation in children with atopic 
disease, such as asthma or eczema, where tartrazine 
and benzoic acid may act as tnggers,® ° and where 
better control of the disease 1s often accompamed by 
a pronounced improvement in behaviour and con- 
centration. Thus in one study of 76 patients where 
diet was said to contribute to behaviour disorders a 
large proportion of the children had atopic disease.” 


without 
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An important teatir of this study is ‘that it shows 
how paediatricians can’ manage the increasing 
clinical problem of. parents’ anxieties about diet 
being dismissive: or confrontational. 
Although ‘only two- Challenges were given, this was 
cenvincing to the parents, it allowed them to permit 
the. reintroduction of a normal diet, and it helped 


p ` them to view-their child’s behaviour differently and 
‘accept . mapagement help. Challenges with other 


food substances may also be required if parents are 
convinced” that these are affecting the child. We 
need to leatn how’to help children whose parents 
insist on keeping them on very restricted diets; there 


‘were two such patients in the present series. Our 


own major effort has been to try and prevent 
nutritional deficiencies,° but this does little to avoid 
the social isolation and possible emotional harm that 
results from inappropriate, long term, and extreme 
dietary measures. It is possible to view such cases as 
being part of the range of child abuse,!! but this is 
probably a last resort. 

Why do parents attribute behaviour disorders to 
additives? Many of the parents in this study said that 
they first learnt of the possible importance of 
additives through the media, in contrast to the 
situation in, for example, urticarial allergic reactions 
to egg, where the parents’ observations are the first 
event. Suggestion as the result of reports in the 
media is probably combined with an increasing 
general interest in the nutritional content of food. 
Most of the children in this study had been labelled 
hyperactive, although only six met the DSM-III 
criteria for this disorder. It is understandably 
attractive for parents of children with behaviour 
problems to have available a diagnostic label and an 
exogenous cause. Parents are usually but not always 
right about a child, and they cannot be objective. 
While popular belief has ıt that additives may have 


harmful behavioural effects, objective verification is 
required to prevent overdiagnosis. 


I thank the nursing staff of ward 4, the pharmacy nt, the 
department of dietetics, and Professor R D H Boyd, Dr E 
Garralda, and Dr J Coune! for their help. 
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SUMMARY Seventeen children with active Crohn’s disease of the small intestines were entered 
into a randomised control trial comparing the efficacy of an elemental diet with that of a high 
dose steroid regimen. Eight children received an elemental diet (Flexical) through a nasogastric 
tube for six weeks, followed by reintroduction of food over six weeks during which the 
Flexical was stopped. Seven children were given intramuscular adrenocorticotrophic hormone 
followed by oral prednisolone with sulphasalazine. Two children were withdrawn from the trial. 
The elemental diet was equally effective in inducing an improvement in Lloyd-Still disease 
activity index, erythrocyte sedimentation rate, C reactive protein and albumin concentrations, 
and body weight as the high dose steroid regimen. Linear growth, assessed from height velocity 
over six months, was significantly greater in the children receiving an elemental diet. 


Treatment with high dose steroids is the conven- supplied free of intact protem (nitrogen bemg 


tional treatment for inducing a remission m Crohn’s 
disease both in adults! and in children.? Enteral 
nutrition with elemental diets where nutrients are 


Table 1 Age, sex, pubertal state, and sites of bowel 
inflammation of the cases on entry into the trial 








supplied by amino acids and [oligopeptides) has also 
been used for both adults? * and children." © Such 
specific nutritional treatment has usually been re- 
served for the complex case and is often used as an 
adjunct to treatment with steroids. 

Growth retardation has been recogmsed as an 
important clinical feature from the time of the first 
descriptions of Crohn’s disease in children.’ ê It is 


Cae A e Ser Sit 
No 5 pi peat erie also a well recognised complication of treatment 
ag j with steroids in children.’ In the doses required to 
induce a remission in children with Crohn’s disease, 
Group treated with steroids steroids also often produce Cushingoid features. 
; oe B3 M es am cecum The use of elemental diets is not associated per se 
3 144 147 M 5 Tieum with such complications and healthy volunteers have 
3 ae ‘ive P 1 5 am: caecum been maintained on them for long periods. 
6 119 132 M 3X5) fiean, trinnene As there has been no study comparing the relative 
; a E y a aoe t effects of an elemental diet and steroids to mduce a 
A ae Ra 7 1) ie remission in Crohn’s disease of the small intestine in 
children a study was undertaken to compare these 
Group fed elemental der two therapeutic regimens in relation to their ability 
2T IE p 10) Tem to mduce a remission by standard criteria. The 
: x4) sunum, ieum. opportunity was also taken to compare the effect of 
3 112 106 M 11) Jejunum, ileum linear growth of these two modes of treatment. 
4 128 134 M 12) Teum 
5 4 133 F 1(2) Heum y 
6 172 M 35 Ileum, rectum Patients 
a ae a a 
9 i60 3 Mri ce leam Seventeen children, 12 boys and five girls, aged 





“Withdrawn from the tal 
tStage of puberty 1s expressed as genitala stage in boys and breast stage in 
gris 


from 8-6 to 17-2 years, were studied at our hospital 
(Table 1). Seven of the children were prepubertal 
and 10 pubertal. Patients attending the paediatric 
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ears disease. olinié were entered into 


gloy. Ta ‘and: čonfitmed ; by ileal 


: lb ve “endoscopic biopsy?’ specimens. 


” Gi). Clinical | relapse-of suffictent-sevérity to warrant 
_ treatment with:high dose steroids. oe 

fii) No’ treaiment With stéroids ‘for the praris 12 
months. -- ; 


T complete, skeletal maturation a y 


(v) Dommieited in Pee, (© facilitate follow up). 


Methods ng a ys 
Keene EEEN An the patients underwent 
measurememts of stature by a trained clinical auxol- 
ogist according: to the method of Cameron ! 

Pubertal’ development was assessed using the 
criteria of Tanner.'? Bone age was assessed by the 
same observer using the TW2-RUS method ” 


Treatment regimens. The subjects (Table 1) were 
randomly allocated to receive either treatment with 
drugs (high dose steroids and sulphasalazine) or 
dietetic treatment as an elemental diet. (Both forms 
of treatment were explained to both parents and 
children. Informed consent was obtained and any 
child withdrawn from the tnal was to be given 
treatment with drugs.) 

All children were admitted to hospital for one 
week. The first group received high dose steroids 
given as adrenocorticotrophic hormone (2 [U/kg/ 
day) mtramuscularly for five days followed by oral 
prednisolone (2 mg/kg/day to a maximum of 30 
mg/day). They were also started on sulphasalazine 
(50 mg/kg/day). No specific dietetic advice was 
given as this is the usual practice in such children 

The second group was treated with an elemental 
diet, Flexical (Table 2) by nasogastric tube. They 
were otherwise given nothing by mouth. The daily 
energy requirement of a particular child was deter- 
mined using the recommended daily allowance!? 
based on his age and weight. As the energy content 
of Flexical ıs 4-2 kJ/ml the total daily volume of feed 
could be calculated. The rate of infusion was 
adjusted so that a child could take the feed in the 
evening and overnight and so attend school In the 
ward the concentration of the diet was built up to 
full strength over four days Patients were taught 
how to pass a fine bore nasogastric tube, which was 
changed at home at least once a week. (Sulphasala- 
zine was continued in two children who were 
receiving this drug at the start of the study but 
otherwise was not given to this group.) 

After one week in hospital the children were 
managed as outpatients. The dose of steroids was 
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gradually reduced after three weeks in the steroid 
group, aiming for an alternate day regimen of 10 mg 
by 12 weeks Foods were individually introduced 
after six weeks in those receiving elemental diet, a 
new food being introduced every four days (Table 
3). The energy content of the new foods taken was 
monitored every two weeks by a dietitian, who 
reduced the elemental diet accordingly. The Flexical 
was always stopped by six weeks after the start of 
the food reintroduction. 


Table 2 Compositon of Flexical (per lure of full strength 
formula) 





Energy (1003 kcal [4212 kJ]) 
Osmolality (550 mOsm/kg) 


Protem (225 g) 


Enzymatıcally hydrolysed casein supplemented with l-tyrosme, 
l-tryptophan, and l-methionine 


Carbohydrate (152 g) 
Glucose syrup solids (140 g) 
Modified taproca starch (12 g) 


Soy 
Medium chain tnglycendes 


Minerals 
Calcium (600 mg (15 mmol)) 
Chionde (1000 mg (28 2 mmol)) 
Magnesium (200 mg (8 2 mmol)) 
Phosphorus (500 mg (16 1 mmol)) 
Potassium (1250 mg (32 mmol)) 
Sodium (350 mg (152 mmol)) 


Trace elements 
Copper (1 mg (157 wmol)) 
lodine (75 pg (06 pmol)) 
Iron (9 1 mg (163 pmol)) 
Manganese (25 mg (45 pmol)) 
Zinc (10 mg (153 pmol)) 


Vitamins 





Tabie3 Food reintroduction programme sıx weeks after 
starting Flexical 





Each new food 1s remtroduced into the diet four days after the previous food in 
the followmg order 


Potatoes 

Lamb 

Pears 

Chicken 

Yeast (Breweres Yeast Tablets) 
Wheat (spaghetti) 
Bread (wholemeal) 
Cabbage 

Roce 

Apple 

Carrot 

Beef 

Milk 

Butter 

Cheese 

Eges 


A free diet ıs allowed once these foods have been started 
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Assessment. Disease activity was assessed using the 
Lloyd-Still disease activity index score'* composed 
of the clinical history, physical examination, packed 
cell volume, white blood cell count, serum albumin 
concentration, erythrocyte sedimentation rate 
(ESR), and appearances on barium meal and follow 
through examination. Serum C reactive protein 
concentration was also measured Colonoscopy and 
ileoscopy were performed with banum examination 
only at entry into the study. Disease activity was 
assessed at 0, 6, and 12 weeks and the change at 6 
and 12 weeks calculated. 

Linear growth was assessed from the heights of 
the children at entry into the study and six months 
later. The results are expressed as height velocity 
standard deviation score for chronological age © 


Statistics. Comparison between groups at entry into 
the trial and the changes from baseline values with 
treatment were assessed using the Student’s t test for 
Lioyd-Still disease activity ndex, ESR, albumin and 
C reactive protein concentrations, and body weight. 
Linear growth was compared in the two groups by 
the Mann-Whitney test. 


Results 


Two children were withdrawn from the trial. One 
child (case 4 in the group treated with steroids) 
developed clinical features of intestinal obstruction 
and underwent bowel restriction two weeks after 
beginning treatment with steroids. One child (case 6 
in the group fed the elemental diet) was unwilling to 
forego a normal diet. He was treated with high dose 
steroids. 

There were no significant differences in the two 
groups on entry into the trial with regard to sex 
distribution, age, disease activity, height standard 
deviation score, ESR, and C reactive protein or 
albumin concentrations (Table 4). Pubertal state 
was also similar in the two groups. 


Table 4 Chrucal features at entry into the trial of the two 
groups of children who completed the study. Values are 
mean (SEM) 











Group 

Engh dose steroids Elemental diet 
Sex (M/F) i 33 
Age (years) 122 131 
Lioyd-Sull disease activity (%) 61(3) 
Height standard deviation score —10 (10) -11 (19) 

sedimentation rate 
(mm in the first hour) 32(6) 37(3) 

C reactive protem (mg/l) 40(11) 43(10) 
Albumun (g1) IA) 32(2) 


ak iy 


The mean and standard, eon take 6 changes. ff 
disease activity, ESR, C ‘reactive  protérrt ‘antiserum. ” 
albumin concentratjons,-and weight were%alculatéd | , 
for. eachi-treatment, regimen: (Tables), ‘The “lisease <- 
activity’ ‘of the” the- children improved “significantly... 
(p<0-01) by’six y’six Weeks v with ‘both elemental. dietang. 
high doe’ steroids: ‘The Vimprovettentt {it disease . 
activity ndex, ESR; C-reactive protem and Albumin. - , 
concentrations, or weight of those on. elemental diet 


was of similar niagnitude: to" “thosa” On- hiph dase . M 


steroids (Table 5). In both.groups + “the ESR. dnd the 
C reactive protein concentration: had fallen into the 
normal range by six weeks, and the. children: were 
therefore biochemically in remission”. ‘Moréover, at 
12 weeks, when the elemental’ diet group had 
already finished the Flexical regimen but the steroid 
group was still taking a mean of 10 mg/day. predniso- 
lone, this improvement was maintained (Fable 5) 

Mean height velocity for chrdnological ~ age 
(Figure) was significantly greater (p<0-05) m the 
elemental diet group than in the steroid group, 
despite similar gain in weight. Six children in the 
elemental diet group had a positive height velocity 
standard deviation score, indicating supranormal 
growth, compared with only one in the steroid 
group. 

It 1s not possible to say whether the height velocity 
data are part of a normal distribution as there are 
different factors affecting the growth at one time, 
such as disease activity, pubertal state, steroid 
dosage, and energy intake. The data were therefore 
compared using the Mann-Whitney test. 


Discussion 


This paper shows for the first time that in children 
an elemental diet is as effective as high dose steroids 
in treating Crohn’s disease of the small bowel No 


Table5 Changes in Lloyd-Snll disease activity index 
score, erythrocyte sedimentation rate (ESR), C reactive 
protein, albumin, and weight over six and 12 weeks after the 
start of treatment Values are mean (SE) 











Weeks from Group 
start of 
treatment High dose Elemental diet 
steroids 
Score 6 17(3) 22(2) 
12 19(4) 22(3) 
Erythrocyte sedimen- 
tation rate (mm m 6 —Z25) ~23(3) 
the first hour) 12 —20(6) ~20(7) 
C reactive protein 6 —30(8) ~37(10) 
(mg) 12 —30(8) ~32(9) 
Albumin (g/l) 6 4(2) 1 0(4) 
12 13(4) 10(4) 
Weight (kg) 6 47(1 7) 3 00 7) 
2 7 6(2 5) 5 5(0 9) 
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Figure Height velocity standard deviauon score (SDS) for 
chronological age in the children in the high dose steroid 
group (mean —2-8) and in the elemental diet group (mean 
70:3). 


previous study ın children has used a control group 
for companson.® 16 7 The only control trial of 
elemental diet to date was performed in patients in 
whom the disease presented long after adult height 
had been achieved. Moreover, this is also the first 
study in which the diagnosis has been confirmed in 
all cases on strict histological critera.!8 A further 
feature of the present study is that the duration of 
hospital stay was the same in both groups, which 
eliminates bias caused by the possible beneficial 
effects of bed rest on the activity of Crohn’s disease. 

Flexical, used in this study because of its adequate 
zinc content and appropriately low sodium content, 
is a complete feed in which nitrogen is supplied in 
the form of amino acids and oligopeptides. The term 
elemental was adopted to describe the Mead John- 
son 3200 AS formula, the prototype for Flexical. 
Some workers in Europe have used a new term, 
semi-elemental, to describe diets that contain oli- 
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gopeptides as well as amino acids; this usage has not 
been adopted, however, in North America or the 
United Kingdom. Like other elemental diets Flexi- 
cal is free of dietary antigens, which may explain its 
beneficial effect. A change in diet could produce 
subtle changes, though, in the microflora of the 
small intestine. 

It has been suggested that the immunological 
reactions that may propagate the inflammation in 
Crohn’s disease are altered by increased energy 
intake.'® This ts another explanation both for the 
action of an elemental diet and for high dose 
steroids as the latter can increase appetite. Measur- 
ing energy intake in children who eat at school as 
well as at home is unreliable and was not attempted 
in the present study. In addition, as routine dietary 
advice 1s not part of current drug treatment any 
attempt to quantify energy intake accurately would 
be likely to distort the sumple effect of drugs alone. 

The unpalatability of the elemental diet was 
avoided by administering it through a nasogastric 
tube. All children were taught to pass their own 
tubes so that those who wished to remove them to 
avoid embarrassment dumng school hours could do 
so. No child was given the opportunity of drinking 
the diet as an alternative, as previous experience 
with this method had led to poor compliance. Being 
unable to eat normal food for six weeks was 
unacceptable to one child, however, who was 
therefore not studied. 

Linear growth was greater in the subjects treated 
by elemental diet, but the variety of factors that 
affect growth make it impossible to say whether or 
not this was due to active suppression of growth by 
the steroid regimen.’ Expression of height velocity 
in standard deviation scores for chronological age 1s 
valid as there 1s poor correlation of bone age with 
height velocity in the adolescent growth spurt. 
There was also no significant difference in the mean 
delay in bone age between the two groups (Table 1). 

In conclusion, treatment by elemental diet is 
equally effective in inducing remission in Crohn’s 
disease of the small bowel as high dose steroids in 
children. Moreover, linear growth was significantly 
greater in those taking an elemental diet, indicating 
that there is a short term benefit for growth. The 
long term results of this treatment still need to be 
evaluated. A recent study of height attainment in 
children with steroid responsive nephrotic syndrome 
showed that, while large doses of steroids suppres- 
sed growth at the time of administration, there was 
little effect on ultimate height.” This favourable 
result has not been reproduced, however, in chil- 
dren with Crohn’s disease on current treatment. A 
long term follow up study of 66 children under 16 
with small bowel disease who had been treated with 
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steroids revealed that 20 were at or below the third 
centile two to 14 years later.” 

We believe that an elemental diet is the initial 
treatment of choice in children with Crohn’s disease 
of the small intestine, and since completing this 
study we have used it as standard treatment at our 
hospital. 


Dr Sanderson 1s grateful to the Crohn’s in Childhood Research 
Appeal for their support 
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__Videourodynamic assessment of diurnal urinary 


‘incontinence, - 
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SUMMARY Persistent daytime incontinence is a fairly uncommon but important problem. 
Videourodynamic studies were carried out in 215 children presenting with this problem in whom 
there were no neurological signs and who had not responded to simple measures. Over 90% of 
symptomatic children were shown to have an abnormality, of which over half had detrusor 
instability and a fifth had the wide bladder neck anomaly. We consider that it 1s important that 
these children are fully assessed as many can be helped. 


Children with diurnal wetting may be referred 
to a general paediatrician, paediatric neurologist, 
paediatric nephrologist, urologist, or psychiatrist. 
Most of these children have never been reliably dry 
by day, although occasionally the symptom ıs of 
recent onset. They are usually treated empirically. 

The advent of the videourodynamic study has 
allowed us to assess bladder and urethral function 
more accurately. This investigation has proved 
invaluable in the assessment and management of the 
child with a neuropathic bladder and has enabled us 
to identify those children at high risk of renal 
damage.! 

The study consists of a filling and voiding cysto- 
metrogram combined with a micturating cystourethro- 
gram.?They are recorded simultaneously onto video 
tape and are viewed side by side using a split screen 
display so that events occurring in the bladder and 
urethra can be correlated with pressure changes. As 
far as the child is concerned measurement of rectal 
pressure is the only additional feature when com- 
pared with a micturating cystourethrogram. A great 
deal more information, however, ıs obtained. 


Patients and methods 


We have reviewed the urodynamic findings ın 215 
children (with an age range of 3-5 to 16 years) 
studied at this hospital over the last six years The 
children were selected for study because of persis- 
tent diurnal wetting that had not responded to 
simple measures such as star charts and timed 
voiding. Most wet their pants at school on most days 
and some had to take changes of clothing to school 
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daily. Children with an ectopic ureter were 
excluded. 

All were physically normal and none had neurolo- 
gical signs. Children with nocturnal enuresis alone 
were not included; indeed, we rarely study these 
children as 1t has been found that most have normal 
bladder function.? A careful history is important, 
however, as it may reveal daytime problems that 
have not been volunteered by the parent or child. 

The studies were all performed using standard 
urodynamic techniques and urethral catheters. The 
children were not sedated and failure to carry out a 
study because of lack of cooperation occurred in less 
than 5%. 

Measurement of urinary flow rate was included as 
a standard part of the study and provided useful 
additional information where there was-evidence of 
obstruction to urinary flow—for example, distal 
urethral stenosts—particularly if high detrusor 
pressures were being generated in an effort to try 
and overcome this. If there was a low umnary 
volume, however, then the flow rate would be 
reduced. The flow rate could also be measured 
independently and could thus be checked if ıt was 
thought that inhibition had affected this during the 
study itself. 


Results 


As can be seen in Table 1 over 90% of the children 
were found to have an abnormality and ın over half 
this was due to detrusor instability. A fifth of the 
children had the wide bladder neck anomaly. Some 
had more than one abnormality, the commonest 
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Table 1 Videourodynamic abnormalines found in 215 
children with diurnal enuresis 





Detrusor instability 123 (57%) 
Wide bladder neck anomaly 45 (21%) 
Normal 19 (9%) 
Others 
Hypersensitrve bladder 10 
Large capacity bladder 6 
Bladder neck obstruction 9 
Urethral stricture 3 








Table 2 Detrusor mstability ın the group studied 








No with Other abnormalities 
instability in these children 
Boys 60 8 with occult neuropathic bladder 
5 with bladder neck obstruction 
3 with past history of urethral valves 
2 with wide bladder neck anomaly 
Gui 63 7 with wide bladder neck anomaly 


3 with occult neuropathic bladder 
2 with distal urethral stenosrs 
1 with vesicovaginal! fistula 


combination being detrusor stability with wide 
bladder neck anomaly. 

As can be seen in Table 2 there were an equal 
number of boys and girls with detrusor instability, 
with ages ranging from 3-5 to 16 years and a mean of 
8-9 years in girls and 8-7 years in boys 

Forty five children had the wide bladder neck 
anomaly. Of these, 35 were girls, with ages ranging 
from 7 to 16 years (mean 10-3 years), seven of whom 
also had detrusor instability. There were 10 boys 
with this abnormality, with ages ranging from 8 to 13 
years (mean 9-8 years), three of whom had detrusor 
instability. 


Discussion 


Detrusor instability is equally common in boys and 
girls and is associated with the same type of urge 
symptoms as ın adults The symptoms tend to 
improve at puberty and there may be a cause and 
effect relation with vesicoureteric reflux.° This 
abnormality was found in 20% of the children 
studied who had detrusor instability. Webster et al 
found reflux in 10 of 28 children with detrusor 
instability.* Urine infections have been reported to 
occur in up to 60%,** and we found this association 
in almost 50% of children with detrusor instability 
None of the chidren, however, had an infection at 
the time of study. 

Urodynamically, the occurrence of unstable con- 
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Fig 1 Cystometrogram, showing unstable detrusor 
contractions dunng bladder filling. 


tractions is almost always spontaneous, and Figure 1 
shows the typical trace obtained in an 8 year old gurl 
who presented with urgency, frequency, and diurnal 
enuresis. Unstable contractions can be seen shortly 
after filling begins. These children usually have re- 
duced bladder capacity (capacity=(age in yearsx25) 
+25 ml). Charactenstically, the detrusor pressure 
during filling showed a much more pronounced 
degree of fluctuation than would be expected in 
adults with instability. Our finding of this abnor- 
mality in just over half of our group agrees with the 
findings of Webster et al, who found unstable 
bladders in 47% of 60 children studied who were 
neurologically normal but who had micturition 
dysfunction.* 
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Because the pathophysiology of this ion and 
the. transition from incontinent infancy to continent 
childhood are poorly understood, we have hesitated 
in making this diagnosis in children under the age of 
, about 5 yéars. None the léss in ‘formal’ children in 
. this very youing age group (with only minor degrees 


` of reflux)'-it is usual totfind a bladder capacity 


- approximating to the formula given above and a 
fairly ‘stable’, detrusor pressure until capacity at 
+ > awhich time a single ‘normal’ detrusor contraction 
‚> produces voiding, albeit ‘involuntary’ (unpublished 
Observation). The presence of pronounced fluctua- 
tions-in the detrusor pressure that do not lead to 
voiding and a reduced bladder capacity are there- 
fore unusual and we think that they represent 
detrusor instability in this age group 

It is interesting that in younger children instability 
is almost always spontaneous and the detrusor 
pressure tends to show low amplitude fluctuations, 
whereas in older children postural instability is 
sometimes present and low amplitude fluctuations 
are less common, as this contrasts with adult 
practice im which postural or cough induced instabil- 
ity is so much more common, spontaneous instabil- 
ity is less common, and a constantly fluctuating 
detrusor instability 1s rare (in the absence of neuro- 
pathy). This suggests that the pattern of detrusor 
behaviour tends to change with time even if the 
symptomatology does not. 

Thirty nine children with detrusor instability had a 
second study during follow up and 24 had a third. 
These studies were spaced one to two years apart. 
During this period the detrusor pressure trace ın 
those that remained unstable tended to become 
more like that seen in adults with detrusor instability, 
with discrete phasic waves of pressure interspersed 
with periods of quiescence. 

Incomplete bladder emptying was extremely rare in 
children with detrusor stability and is therefore 
unlikely to be related to the increased incidence of 
urinary infections in this group. It has been suggested, 
however, that during uninhibited contractions the 
child voluntarily contracts the external sphincter in an 
attempt to maintain continence, which increases 
intravesical pressure, causing mucosal ischaemia, and 
that this may be a major factor m the development of 
recurrent infections.* 

‘Milk back’ of potentially infected urine may also 
predispose to infections. Despite the high mcidence of 
infections in this group, umpairment of renal function 
and upper tract problems were rarely seen and had 
usually been diagnosed when investigating a urinary 
tract infection, before referral for a videourodynamic 
study Children with recurrent urinary infections were 
treated with prophylactic antibiotics. 

Anticholinergic drugs now have an established 


place in the treatment of detrusor hyperreflexia in 
association with a neuropathic bladder and have also 
been used in the treatment of instability in neurologi- 
cally normal children They act by decreasing instabil- 
ity and thereby indirectly increasing bladder capacity. 
We have found these drugs to be useful in the treat- 
ment of children with detrusor instability. We have 
used either propantheline or oxybutynin. Although 
these results are encouraging, long term follow up is 
required, and these results will be reported fully at a 
later date. 

In 1973 Stanton and Williams found the wide 
bladder neck anomaly alone in 21 of 100 children with 
persistent diurnal mncontinence.’ They stated that the 
condition can be recognised by one or more of the 
following signs: widening of the bladder neck on 
micturating cystogram; incomplete milk back on 
mucturating cystogram; an open bladder neck on 
cystoscopy; a low urethral pressure profile; a normal 
cystometrogram; absence of neurological signs; and 
absence of distal urethral stenosis. In our experience 
the condition is associated with a mixture of stress and 
urge type symptoms, but the presence of stress type 
symptoms has a strong correlation with the condition 
in both sexes. It ıs commoner ın girls and tends to 
improve in puberty in both sexes. It may predispose to 
genuine stress incontinence in adult life. The abnor- 
mality was found more commonly in girls. The diag- 
nosis was made when the bladder neck was seen to be 
open, throughout the filling phase, at a time when the 
detrusor was not contracting (Fig. 2). These children 
may be dry at night 

Our findings of 19% with this abnormality com- 
pares well with 21% ın Stanton and Williams’ group. 
We are currently evaluating the effect of the a 
adrenergic agonist drug, ephedrine, on this group of 
children. 

Fifteen of the girls had a second videourodynamic 
study during the follow up and four had a third. 
None of these girls showed any improvement in 





Fig 2 Photwiraph taken from vıdeourodynamıc study, 
showing a wide bladder neck (indicated), which was present 
from the beginning of filing of the bladder 
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Fig. 3 Photograph taken from a yideourodynamic study, 
showing voluntary contraction of the distal sphincter (white 
arrow) to prevent urinary leakage during an unstable 
detrusor contraction (black arrow) 


bladder neck competence, even though the symp- 
toms tended to improve at the onset of puberty. 
Equally, we have yet to see a child who has 
previously been shown to have a competent bladder 
neck develop this anomaly. 

In our group of 45 children (35 girls and 10 boys) 
seven girls and three boys also had detrusor instability. 

The so called ‘occult’ or ‘non-neurogenic’ 
neuropathic bladder was first described by Hinmann 
and Baumann in 1973° and subsequently by other 
workers? '° and consists of urinary incontinence with 
some combination of encopresis, heavily trabecu- 
lated bladder, urinary infection, vesicoureteric reflux, 
and a negative neurological examination. All of the 
investigators noted discoordinate activity between the 
bladder and external sphincter durng detrusor 
activity. We have certainly seen voluntary detrusor 
sphincter dyssynergia in children with this problem 
and this seemed to be a voluntary effort by the child to 
prevent urine leakage when an unstable contraction 
occurred (Fig. 3). It may be that the occult neuro- 
pathic bladder is an extreme form of an otherwise 
normal response to unstable detrusor activity. 

Sojing in our study group was extremely rare 
even in the children with an occult neuropathic 
bladder. One girl with detrusor instability who 
initially responded well to treatment with drugs 


Sa A 


subsequently relapsed and started to soil. Stic’ was, 
fotind to have emotional problems related to teasing - 


and’ underachievement at school and was preteucis 


for psychological help,,- i à 
The third largest group ‘of itiren in our study 


(although compnising only 8%) werethoge in whom ` 


no abnormality was found. We have „found that 
many of these children simply cannot be bothered.to 


go and void when their bladders are- full: For, this *- - 


reason they can be called ‘avoiders’. They tend td 
have social, educational, or emotional problems and. 


most can be diagnosed climecally Psychologycal , 


problems may coexist with abnormal videourodyna: 
mic findings, and the present study was not designed 
to look at this relation nor is it concluded that 
treatment with drugs alone is all that is required. A 
primarily psychological style of-management may 
well be incomplete, however, in terms of both 
information and possible treatment. 

An important finding ın our study was that only 
8% of the children had normal studies, and this 
emphasises the importance of investigating these 
children. This ıs best performed by carrying out a 
combined videourodynamic study. These children 
cannot be accurately diagnosed on the basis of 
symptomatology alone. Some have more than one 
abnormality and this may be missed if a combined 
study is not undertaken. Finally, we think that many 
of these children can be helped if accurately 
assessed, although long term follow up ts necessary. 
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E SUMMARY” ` Forty four children with daytime wetting were included in a randomly controlled trial 
of two: alarm devices, a.contingent one that sounded when wetting occurred and a non-contingent 

“.ohe that went off from’time to time unrelated to wetting events. A quota allocation system 
ensured „comparability between treatment groups. Two thirds responded to an alarm by 
becoming dry. The non-contingent alarm produced as good a response as the contingent one and 
is recommended for routine use ın children with diurnal enuresis. Twenty three per cent of those 
who responded to treatment relapsed up to two years after completion of the trial. 


Various methods of management have been found 
to be effective in the treatment of nocturnal 
enuresis, particularly the use of the pad and bell 
alarm device. Unfortunately, there has not yet been 
comparable success in dealing with diurnal 
enuresis.’ The enuresis alarm for bed wetting 
provides a loud auditory stimulus immediately after 
the occurrence of the wetting event. It 1s possible to 
produce a simular effect for daytime wetting using a 
pants alarm. 

This. study was set up to evaluate a contingent 
alarm system ‘for the treatment of diurnal enuresis 
using a randomly controlled trial. Children who did 
not receive the device being tested were managed 
with what seemed to be an identical alarm but which 
in fact merely emitted a similar loud tone about 
every two hours, whether wetting had occurred or 
not. 


Patients and methods 


Children aged 5 to 15 attending a children’s enuresis 
clinic were selected for inclusion in the trial. 
Daytime wetting had to be sufficiently common and 
severe to make it the main problem complained 
about by the mother. For most of the children the 
pants became so wet each day that urine soaked 
through to trousers or skirt; it was rare, however, 
for there to be a puddle on the chair seat or floor. 
About two thirds of the children were referred by 

consultant colleagues (tertiary referral) and the 
other third by general practitioners or clinical 
medical officers. Any children identified as having 
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severe urinary tract abnormality were excluded; 
urinary tract infections were treated before the child 
was included in the study. Children with very severe 
social or psychological problems that made them 
unsuitable for routine management in a paediatric 
outpatient clinic were also excluded. Nevertheless, 
the sample of cases included in the study was 
virtually a consecutive series of children presenting 
with troublesome daytime wetting; only two were 
excluded because of being too disturbed for paed- 
iatric management. 

Fifty cases were collected, but in one instance the 
family refused to participate, ın another the child 
developed diabetes mellitus, and for four others 
treatment was not thought to be necessary as there 
was a period of at least seven days without wetting 
during the baseline period. Therefore, 44 children 
were included ın the trial and allocated to one of the 
two treatment groups. 

The mean (SD) age of those included was 8-5 
(2-1) years (range 5-0 to 13-0 years), and 35 were 
girls. Soctal class on the Registrar General’s classi- 
fication was 15 in classes I or II, 22 in class III, and 
seven in classes IV or V Five of the children were 
not living with both natural parents. Birth order was 
about average for the general population. The mean 
(SE) Slater’s index!” (a statistic varying between 0 
and 1, measuring “= where m=position and n=size 
of sibship, with a mean of 0-5 in the general 
population), was 0-54 (0-07). The mean (SD) age of 
the mothers was 35-0 (4-5) and of the fathers was 
36-7 (4-9). Daytime wetting had been present 
continuously from infancy in 34 instances. Associ- 


ated bed wetting was found in 20 and faecal soiling 
in five 

The tnal was approved by the district ethical 
committee 


Paediatric assessment. All children were seen with a 
parent by one paediatrician (SRM). A full clinical 
history was taken before the child was physically 
examined. A sample of urine was collected for 
examination and culture. Intravenous urograms 
were taken 1n 42 children and a voiding cystourethro- 
gram ın 41 (all those with previous or present urine 
infection had both investigations). 

In addition, all the children had urine samples 
checked at monthly intervals, at the time of any 
suspicious symptoms, as well as a few days after the 
conclusion of a course of antibiotics. (Any appreci- 
able bactenuna was eradicated with a three day 
course of antibiotics. Recurrence of infection was 
treated similarly and then by prolonged low dose 
prophylactic treatment, usually in the form of 
nitrofurantoin 25 mg every night). 

Of the nme boys, two were considered to have 
had previous urine infections. None had bacteruna 
during the study that required chemotherapy Of the 
35 girls, 21 were considered to have had previous 
urine infections and 12 had one or more episodes of 
infection during the study and eventually required 
continuous prophylactic treatment 

Of the 42 intravenous urograms, 35 yielded 
normal results. Four showed duplex systems on one 
side, two entering the bladder by two ureters and 
two by a single ureteric opening. Two children had 
muld clubbing of the calyces and cortical thinning, 
suggesting ‘pyelonephnitis’, which was bilateral in 
one and unilateral in the other. One child had what 
seemed to be a dysplastic kidney on one side. 

Of the 41 cystourethrograms, 25 yielded normal 
results. Twelve showed vesicoureteric reflux, which 
in five was minor (grade 1), but four showed grade 
2 and three grade 3 reflux In all but two (which 
showed bilateral grade 2 reflux) the reflux was 
unilateral. Three cystograms showed parauretenc 
bladder diverticula and one a mildly trabeculated 
bladder. 


Psychological assessment. When the preliminary 
paediatric assessment had been completed the 
mother and child were seen by a psychologist (SH), 
who described and explained the tnal. The contin- 
gent alarm that went off when wetting occurred 
might help the child to recognise when the bladder 
was full The non-contingent alarm that went off 
from time to time, irrespective of wetting events, 
would remind the child to use the toilet and might 





help: bmd up more s toilet’ visiting habits: Ht e See 


was arranged for child and parents to chart wettirig z agp 
and soiling by checking fout trmes a day and to ‘Rote. “i. 
visits to the toilet for a month before’ treatment'yias" oa 


started. The psychologist told.the mothers that she,” oe 


would keep in touch by. home visits: and, when j 


possible, by telephone as Well as during, their régular 
visits to the outpatient clinic: General ‘advice ‘was 
given about personal hygitne, the use of bactericidal: 
powders and deodorants, and. the need to empty the 


bladder regularly, particularly at school. (free access _ 
to toilets was facilitated by contacting the’ {éachets) i 
About 10 days later the psycholoptst interviewed <“ 


mothers at home, asking about features of ‘the 
wetting problem ‘and home ‘circumstances. . The. 
Rutter A scale was used, ‘which provides a standard 
set of questions for asking mothers ‘about the 
psychological adjustment of their children.* Tape 
recordings of this part of the interview were made. 
Mothers completed a self administered dependency 
questionnaire” concerning the child and a Leeds 
scale with regard to their own psychiatre state.° 

Children were seen on their,own to explain the 
procedure. Subsequently, class teachers were asked 
to complete the Conners teachers questionnaire.’ 

They were also asked to fill in one of these scales for 
the next child of the same sex on the class register 
for us to use as a control subyect. Mothers of these 
control children were asked to complete Rutter A, 
Leeds scale, and self administered dependency 
questionnaire forms. When children and parents 
had agreed to try using the alarm at school as well as 
at home teachers were asked to allow the child to 
leave the class when the alarm sounded, under the 
pretext of having to take medication, so that they 
could change and use the toilet. A month after the 
initial contact and immediately before using the 
alarm the child was brought back to hospital for a 
video recorded observation session as previously 
described.® This provided information about the 
circumstances surrounding the occurrence of 
wetting and urges to use the toilet as well as an 
estimate of maximal functional bladder capacity. 
(Halliday S, Berg I, Meadow SR. In preparation.) 


Reliability of ratings of disturbance. There was 
complete agreement in 70% of instances when tape 
recorded interviews with mothers were rated for the 
presence of psychiatric disturbance ın the children 
by three independent researchers (IB, SH, and Dr 
G Richardson). Discrepancies of more than one 
point on a three point scale (normal, borderline, or 
disturbed) only occurred twice. There was total 
disagreement between the researchers on only three 
times. Agreement between pairs of researchers 
ranged between 74 and 84%. 
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The alarms. The two alarms (Headingley Saeitific 
Instruments” ) were identical in appearance and 
. were worn iir the same manner. A flat’ ‘plastic 
wetting | sensor, silvered on One side, was attached to 
undérpants by sticking plaster. Wires led from the 
sensor to. a small flat box, which contained the alarm 
mechanisiti, worn.on a belt or in a pocket. When the 
„tbuzz occurred; because urine had come into contact 
with ‘the Serisor i inthe case of the contingent alarm or 
‘automatically in the case of the non-contingent 
alarm; the alarm could be turned off by unplugging 
the lead. Plugging the alarm in again reset the 


© device. ‘The child was instructed to go to the toilet to 
. pass water when the alarm went off, to change any 


wet pants,:and then reset the buzzer. 


Compliance measures. A calibrated capillary tube 
containing mercury was fitted inside the box worn 
by the child. The mercury level rose at a constant 
rate when the alarm device was switched on, taking 
100 hours to reach the end of the tube. Its position 
was recorded two weeks and one month after 
treatment began. 


Quota allocation system. After wetting events had 
been recorded for a month without any treatment 
(the intial four weeks baseline period) children 
were randomly allocated to one of the two types of 
alarm. This was achieved using a quota allocation 
system,’ allowing for sex, age group (5-8, 9-12, and 
13-16 years), type of daytime wetting (primary or 
onset), associated nocturnal enuresis, associated 
soiling, frequency of diurnal enuresis (up to twice a 
week, three to six times a week, or daily) as well as 
psychiatnc disturbance (definite, borderline, or 
none). A secretary carried out the allocation and the 
research workers were not told which type of alarm 
the child was using. Any device that failed to 
function satisfactorily was replaced by the secretary 
so that the psychologist and paediatrician remained 
in ignorance of the type of alarm allocated. 


Criterion of success. Success was taken to be six 
consecutive weeks without daytime wetting. When 
wetting continued treatment with the alarm was 
stopped after three months and management was 
considered to have been a failure The only excep- 
tion was when a urinary tract infection had been 
found and treated. An additional fortnight using the 
alarm was then allowed on each occasion infection 
occurred 


Assessments after treatment. Within a month of 
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stopping treatment Rutter A scale, self administered 
dependency questionnaire, Leeds scale, Conners 
teachers questionnaire, and the observation under 
water load conditions were repeated. Recording of 
wetting events was stopped. Outcome was assessed 
one month after stopping treatment. 


Relapses. Two consecutive days on which day 
wetting occurred was considered a relapse. When 
this happened the family was asked to arrange for 
the alarm to be used for a week. 


Follow up. A questionnaire, seeking information 
about wetting events, voiding habits, occurrence of 
unne infection, and the child’s behaviour and 
health, was sent to parents by post at three and six 
months and one and two years after completion of 
treatment. (The questionnaire is available on re- 
quest from the authors ) 


Results 


Over the four week baseline penod the mean (SD) 
number of daytime wetting events was 38 (20). The 
mean (SD) functional bladder capacity was 160 (75) 
ml. Assessments of psychiatric disturbance in the 
children by a child psychiatrist (IB) from listening to 
tape recordings of interviews with mothers con- 
ducted by the psychologist suggested that 11 chil- 
dren (25%) were definitely, and six possibly, dis- 
turbed emotionally On the Leeds scales, which 
estimate adult psychiatric disturbance, mothers of 
the daywetting children were found to have a mean 
(SD) score of 3-8 (3-7) (n=38), which was signifi- 
cantly higher than that of the mothers of controls, 
which was 2:2 (2:0) (n=34) (p<0-02). Their mean 
(SD) A score of 4-1 (3-5) did not differ significantly 
from that of the controls, which was 3-5 (2:6). 

No significant differences emerged between day 
wetters (n=44) and controls (n=34) on the four 
subscales of the self administered dependency ques- 
tionnaire concerned with dependency of child on 
mother. There was evidence from the Conners 
teachers questionnaire that the 42 day wetting 
children showed more disruptive behaviour (factor I 
mean (SD) 0-2 (SD 0-4), inattentiveness (factor II 
mean (SD) 0-7 (0-7)), and overactive restless 
behaviour (factor IV mean (SD) 0-8 (0-7)) than the 
30 controls (factor I mean (SD) 0-1 (0-1), p<0-05; 
factor II mean (SD) 0-3 (0-4), p<0-01; and factor IV 
mean (SD) 0-4 (0-4), p<0-01). A significant excess 
of antisocial behaviour was evident ın 22 day wetters 
tested on the Rutter A antisocial subscale (mean 
(SD) 1-8 (2)) compared with-19 controls (mean (SD) 
0:5 (0-8), p<0-01). No significant differences in 
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neurotic behaviour between daytime wetters and 
controls emerged. 

None of the measures made before the start of 
treatment revealed any significant differences be- 
tween children in the contingent (n=22) and the 
non-contingent (n=22) alarm groups. (Analyses of 
variance were used for comparisons of quantitative 
variables and Fisher’s exact tests for looking at 
qualitative variables; p<0-05 was taken as the 
significance level). 


Immediate response. Five children, three with the 
non-contingent and two with the contingent alarm, 
dropped out of the study during the first week in 
which they were supposed to use the alarm. There 
were 13 successes with the non-contingent alarm, a 
59% success rate if the three initial dropouts are 
counted as failures and a 68% success rate if these 
dropouts are disregarded. There were 16 successes 
with the contingent alarm, success rates of 73% and 
80%, respectively The greater success rate of the 
contingent group, whether dropouts were con- 
sidered failures or not, did not reach significance 
using Fisher’s exact test Of the total group of 44, 29 
(66%) became dry, five (11%) dropped out, and 10 
(23%) were still wetting during the day at the end of 
the trial. For those who persisted with treatment for 
longer than a week, 75% were successes. 
Considering improvement in terms of median 
percentage change from the degree of wetting 
during the baseline period, week by week during the 
three months of the trial, it was found that those 
who eventually became dry had a fully dry week by 
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the sixth week of treatment. No child who ultimately 
failed achieved this* (Figure). 

Change in daytime wetting during the’ trial on a , 
seven point scale, varying ftom 1=mere than,85% 
worse to 7=more than 85% better,, was: cused as an 
outcome measure in carrying outa ‘multiple- regres- 
sion analysis, using age’ of “child, ‘social class, 
compliance with treatment, history of urinary.:tract 
infection, and baseline day wetting as préchctors. A 
stepwise method was employed. The only significant 
predictor of outcome was severity of day wetting m 
the month before treatment, particularly the num- 
ber of wetting events that were recorded by-the third 
week of the baseline period (F=12-1, p<0:001, 
r=0-5). When improvement was equated with 15% 
less wetting during the trial, and 30 wetting events 
by week 3 of baseline assessment was called ‘severe 
wetting’, then 16 of 20 ‘less severe’ cases improved 
and nine of 19 ‘severe’ cases improved; this differ- 
ence was significant (p=0-05, Fisher’s exact test two 
tailed). 

The mean (SD) number of weeks needed to reach 
the remission criternon—that 1s, six consecutive 
weeks of being dry by day—was 18 (8), with no 
significant difference between treatment groups. 
Most of the children complied with the instructions 
to use the alarm; only four children failed to show at 
least 100 hours of alarm use (as verified by the 
mercury column used to estimate compliance) in the 
first month of using the alarm. None of the scores on 
the various scales used to estimate psychiatric 
problems in mothers or children changed signifi- 
cantly in the day wetters or controls after treatment, 
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"taking - ‘the groups ‘as a “whole. “The: ‘only exception 
„was a'significant fall in thé assistance subscale of the 
‘patient bn. the self administered ‘dependency ques- 


ee ‘uonnaire „after treatment (mean ‚decrease 0-9, 


i tont: -3, p<0- 03, from a pretreatment average 
SD) Of 2-5:(2-7), n=44} -When thoše'who success- 
iy résponded- to treatment were looked at separ- 

i ately however,’ not only was: :there a significant fall 
" inthe assistance subscale of the questionnaire (mean 
fall 0-9, teor=2 1, p<0-05) -but scores, on factors I 

“ (mean fall'2-0, teon#2°8, p<0-01) and IV (mean fall 

' 2-0, 't=2-9, px0-01) Gf the.Conners teachers scale 


4 valso showed ‘Sipriificant- reductions In those who 


failed tó respond to treatment numbers were smal! 
but no change, im.ašsistance subscale of the self 
administered dependency queshonnaire was evi- 
dent, factor I of the Conners teachers question- 
naire showed an increased score (mean 1-0, 
toorr=2'5, p<0-03), and the mothers’ mean Leeds D 
scale score declined significantly (mean fall 2-1, 
teorr=2'9, p<0-02) 

Ratings of childhood disturbance calculated by 
the psychiatrist from recordings of interviews with 
mothers carried out by the psychologist suggested 
that seven of the children were definitely and seven 
possibly disturbed psychiatrically Of the 25 children 
who were not considered to be disturbed before 
treatment, 24 showed no change Six of the 14 who 
had some degree of disturbance beforehand re- 
mained unchanged, whereas the other eight had 
improved, with five being completely free from 
disturbance Treatment groups did not differ in 
these respects. 

The mean (SD) functional bladder capacity after 
treatment was 176 (108) ml Change from mean 
bladder capacity measured before treatment began 
was not significant Considering only those children 
who had no urinary tract infections while using an 
alarm, however, there was a significant rise in mean 
(SD) bladder capacity with treatment (before treat- 
ment 146 (68) ml and after treatment 180 (107) ml, 
p<0-01). 


Follow up. The 29 children who responded success- 
fully to treatment were followed up after six months. 
Two were found to have relapsed, so that 27 (93%) 
were still free from day wetting. After a year only 25 
could be reviewed and 19 (76%) remained dry by 
day. Twenty two children were followed up at six 
months and one and two years after treatment. Of 
these, 18 (82%) had remained free from day wetting 
throughout, although one had had a temporary 
relapse during a bout of influenza. 


Discussion 


The findings of the trial were encouraging in that 


about two thirds of children with daytime wetting 
responded satisfactorily to either alarm. This is a 
considerable improvement on previous methods of 
treatment. Our previous investigation showed no 
significant difference between the drug rmipramine 
and a placebo, in the management of diurnal 
enuresis, with only a fifth of the children becoming 
reliably dry.* There ts some evidence that mothers 
of daytime wetters attribute the problem to their 
child’s reluctance to go to, the toilet in time,!! and 
this may well be a factor, so that effectiveness of 
the non-contingent alarm may lie partly in persuad- 
ing the child to empty the bladder regularly when it 
is not too full and also doing this without prompting 
by parents. 

The non-contingent alarm 1s simpler to use than 
the contingent one. The finding that 1t worked just 
as well as the contingent one, within the limits of a 
reasonably sized clinical trial, suggests that little 
would be lost in using tt routinely for all children 
with diurnal enuresis. Our current clinical practice is 
to use a non-contingent alarm in the form of an 
inexpensive commercially produced timer, which is 
less cumbersome and more robust than the alarm 
used in the tnal. Staff trained in using such a non- 
contingent alarm provide the family with the sort of 
guidance and support that was given during the trial. 
It is also arranged for the school to permit the child 
to leave the classroom to use the toilet more easily 
than is normally allowed. (During the tnal no 
adverse reports of using the alarms ın school were 
received from teachers.) 

The design of the study did not permit the 
conclusion that the use of the alarms per se brought 
about improvement in the day wetting. The 1m- 
provement might possibly have been due to placebo 
effect and support given by the researchers. This 
seems rather unlikely as poor results were obtained 
in our previous drug tral at the same clime? and 
successful outcome was not related to frequency of 
contact with the psychologist in the investigations 
reported in this paper (None of the failures had less 
than three or more than six visits (mean 4-1 visits) 
and the successes had between one and five visits 
(mean 3-4 visits). 

It was encouraging that only about 10% of 
patients dropped out, rather better than when 
bedwetting was treated with a pad and bell. z 
Although about half of children did not wear their 
alarm all the time, particularly at school, this did not 
seem to influence the results, and compliance 
measured in terms of hours of usage was generally 
good. The finding that severity of daytime wetting 
was identified as the principal antecedent of poor 
response to treatment was not unexpected. The 
failure to find any connection between relef of 
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daywetting and Improvement of bedwetting 1s in 
keeping with previous work.” > What seemed to be 
an effect of unnary tract infections ın preventing a 
sigmficant increase in the maximum functional 
bladder capacity after treatment was interesting and 
requires further investigation. 

The high incidence of urine infection, particularly 
in the girls, fitted in with our previous studies of 
children with day time wetting.'! It seems that 
wetting during the day predisposes to infection and 
that infection itself makes bladder control more 
difficult and day time wetting more likely Bladder 
detrusor instability is more pronounced when the 
unne 1s infected Thus investigation of unne for 
infection and then elimination of that infection is an 
integral part of the management of day time 
wetting The high incidence of minor radiological 
abnormalities of the unnary tract was surprising 
The abnormalities themselves, however, were prob- 
ably not responsible for the wetting The radiologi- 
cal abnormalities seemed to be more in the nature of 
evidence of functional bladder disturbance, perhaps 
signifying that anatomical and functional develop- 
ment of the urinary tract went slightly astray earlier 
in hfe. 

The high level of psychiatric problems in the 
sample was not surprising as this is a well established 
feature of diurnal enuresis.'>'5 ' The finding that 
mothers of daywetting children were more hkely to 
be depressed, as indicated by high scores on the 
Leeds scale, was interesting as measures of maternal 
psychiatric state have not usually been used in 
previous studies.'° Also the use of a dependency 
scale provided new information about daytime 
wetters. It 1s interesting that there was in fact no 
evidence that children who wet by day were deviant 
1n their dependency on mother. It is also noteworthy 
that the psychiatric disorders of the day wetting 
children were more in the nature of antisocial than 
neurotic disturbance by comparison with previous 
studies of a similar kind,’ '' considering the pre- 
ponderance of girls in the sample of cases Changes 
in the average scores on the various scales after 
treatment provide some indications of possible 
processes involved ın remission. The increased 
independence of the children, who were relieved of 
daytime wetting, in respect of ‘task oriented’ 
dependency? and the reduction in antisocial conduct 
suggest that the children who recovered became 
more cooperative and were more prepared to look 
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after thèmselves. “Thé -Shali ‘number of Tailures' in i 


treatment make comments about changes in 
questionnaire measles 10 that small | „group difficult. 
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ScUninaty n Aittite in symptomatic and asymptomatic 
5i urinary infection. 
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SUMMARY The ‘dipstrip fest for urinary nitrite is fairly unreliable in symptomatic urinary 


infections and only 104 (52%) of 200 symptomatic children with urinary infection attending an 
emergency. department had a positive result. The test yielded positive results, however, in 83 of 
100 outpatients with largely asymptomatic urinary infection attending a follow up clinic because 
of known predisposition to urinary infection. This difference was highly significant 

The finding of urinary nitrite is highly specific for urinary infection and only 1% of 300 
uninfected urme specimens gave a positive result. 

After addition of a broth culture of Escherichia coli to sterile urine incubation at 37°C for four 
to six hours was required before the nitrite test yielded positive results. This suggests that 
frequency of micturition ın urinary infection reduces the reliability of the nitnte test. On the 
other hand, the use of overnight, first morning urine specimens may further improve the 
sensitivity. If nitrite testing is used for screening for urinary infection at home, however, patients 
should be warned not to rely on a negative result in the presence of symptoms of urinary 


infection. 


The reliability of the mitrite test for urinary tract 
infection (UTI) has been investigated by several 
workers, most of whom have concluded that false 
positive results were rare and that the test had a high 
specificity for UTI. The sensitivity of the test, 
defined as the proportion of infections with positive 
nitrite reactions, has been reported to be low 
(21-59%), by some authors!” and high (80-93%) by 
others.*'* Those reporting low sensitivity advise 
against the use of the test in screening patients at 
risk of UTI, while ıt ıs advocated by those who have 
found high sensitivity. 

The nitrite test is based on the ability of most 
infecting bacteria to reduce dietary derived urinary 
nitrate to nitrite The observation that bacteria that 
reduce nitrate require incubation in urine for some 
hours before a test for nitrite yields a positive result 
was consistent with the finding that a higher yield of 
positive results is obtained from samples collected 
early in the morning, from patients with infected 
urine, than from samples collected at random dunng 
the day.'* These observations suggested that fre- 
quency of micturition in patients with UTI could be 
a possible cause of false negative nitrite reactions. 


False negative results, howevef, weres uncommon . 


during outpatient follow up of well patients prone to 
UTI. If the nitrite test had a high sensitivity in such 
asymptomatic patients it could be useful in screening 


patients at msk of UTI. Screening at home could 
then enable early detection and treatment before 
symptoms arise. 

This paper examines the sensitivity of urine nitrite 
tests in patients attending an emergency department 
with symptomatic UTI compared with a group of 
patients with UTI but without symptoms An 
explanation is offered for the observed difference 
based on the nitrite generation time in bladder 
unne. 


Patients and methods 


Two hundred patients, aged 3 weeks to 16 years 
(mean 5-9 years), whose urine cultures grew 210° 
bacteria/m] in pure growth of a single organism from 
midstream or suprapubically aspirated specimens, 
attended the emergency department of our hospital 
between January and September 1985. All these 
patients had symptoms that led to attendance at the 
emergency department and to urine culture. As 
complaints of frequency, dysuria, and other symp- 
toms are dependent on individual, subjective factors, 
however, we have not attempted to analyse the 
symptoms that led to the urine test. Patients who 
had only plastic bag specimens were excluded. 
Suprapubically aspirated specimens were obtained 
from 17 of these children who were less than 3 years 
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of age (mean 7:8 months) and ın all the number of 
organisms was >10°/m] 

Between October 1984 and September 1985, 100 
outpatients aged 3 to 14 years (mean 9-0 years) 
attended a follow up clinic and were found to have 
210° bacteria/mi in midstream urine specimens 
These patients were being followed because of 
known predisposition to UTI and their unne tests 
were performed during regular follow up visits when 
most patients were asymptomatic 

Ninety three of these 100 patients with UTI who 
attended the follow up clinic were investigated by 
micturating cystography and either intravenous 
urography or ultrasonography. Fifty three (57%) 
had lesions causing urinary stasis (44 vesicoureteric 
reflux, three bladder diverticula, four neuropathic 
bladder, and two partial pelviureteric obstruction). 
The other 40 had no radiological abnormalities 

The results of nitrite tests were also ascertained in 
midstream urine samples with low or zero bacterial 
counts (<10* bactena/m!) from 200 patients attend- 
ing the emergency department and 100 patients 
attending the follow up clinic to determine the 
frequency of false positive results in uninfected 
urine. 

Urine specimens were collected on arrival in the 
emergency or outpatient departments and tested 
immediately. No attempt was made to obtain first 
morning specimens. Urine nitrite tests were carried 
out using Boehringer Mannheim Nitur-test dipstrips 
and were read by laboratory medical scientists. 
Nitrate was not added to the specimens. 

To determine the time required to generate nitrite 
in urine at body temperature a broth culture of 
Escherichia coli was added to 20 stenle urine 
samples negative for nitrite to produce a final 
organism concentration of 10°/ml. Samples were 
then incubated at 37°C and tested every 30 minutes 
for nitrite reaction. When a positive nitrite re- 
action occurred the sample was cultured on dip- 
slides (labslides, Bunzl Medical and Laboratory 
Products). 


Results 


Of the 200 symptomatic patients attending the 
emergency department with 210° bacteria/ml in 
midstream or suprapubically aspirated urine speci- 
mens, 104 (52%) had a nitrite test that yielded a 
positive result. Only seven of the 17 suprapubically 
aspirated specimens from infants gave a positive 
result. Of the 100 outpatients with >10° bactena/ml 
identified in midstream urine specimens obtained on 
routine clinic visits, 83 (83%) had a nitrite test that 
yielded a positive result. The difference in the 
proportion of infections positive for nitrite between 


YF 
the symptomatic patients attending, tlie crergeticy 
department and the largely: asymptamatic, patients 
attending routine’ coutpatient: follow ù Èp. “Was Pighly: | 
significant (y2= 25; 98, p<0-0001} ^ 2 
The distribution of nitrite reactions according: to-- 


the infecting organism is shown in ‘the: Table The,- 


absence of any nitrite. positive. reactions in strepto- 
coccal UTI reflects the'known absence of the prate 
reductase enzyme in these organisms.. 

When 10° E. coly/ml were added to 20 sterile‘urine~ 


specimens and incubated at 37°C one ‘specimen. a 


became nitrite positive by four hours, 10 speciméns 
by four and a half hours, 16 by five hours, and 19-by 
six hours. One sample still had no-detectable nitrite 
at six hours All 20 urine samples supported growth 
of the organisms as shown by culture at the end of 
the incubation. 

To assess whether anatomical conditions with 
urinary stasis led to increased sensitivity of the 
nitnte test, the sensitivity of the test in infected 
patients with radiological abnormalities was com- 
pared with the sensitivity in those with normal 
urinary tracts. Of the 53 patients with radiological 
abnormalities attending follow up clinic, five had 
streptococcal UTI. As streptococci do not reduce 
nitrate these five patients were excluded from the 
analysis. Of the remaining 48 patients, four (8%) 
had tests that produced false negative results. Of the 
40 patients with radiologically normal urinary tracts, 
attending follow up clinic, one had a streptococcal 
UTI and was excluded, and five (13%) of the 
remainder had tests that gave false negative results. 
Clearly, the difference was not significant 
(x7=0-11). 

Of 200 urine specimens with <10* bactena/ml 
from patients attending the emergency department, 
two had tests that yielded positive results, and of the 
100 patients with low bacterial counts attending 
follow up clinic, only one had a positive result. Of 
these three patients whose tests apparently yielded 
false positive results, one had recently begun treat- 
ment with antibiotics. 














Table Nitrite test results according to infecting bacteria 
Bacteria Emergency department Follow up chnic 

patients patenis 

Total Nunte Total Nante 

positive posurve 

Eschenchia coli 165 93 87 77 
Streptococcus spp 5 0 6 9 
Staphylococcus spp 12 3 2 2 
Klebnella spp 5 2 2 1 
Proteus spp 9 6 1 1 
Pseudomonas spp 4 0 1 1 
Curobacter spp 0 0 1 1 
Total 200 104 100 83 
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The findings ‘of. this study, show a considerable 
difference in-the:sensitivity of the urine nitrite test as 
an indicator'of UTI in patients with symptomatic 


and: asyitptomiatic infections. This difference could 


Pa explain thé ‘Wide variation in sensitivity reported in 
, ‘the-published -réports.. Because of the high fre- 


. + _ quency. of negative results of nitnte assay in patients 


with ‘symptomatic: UTI, the value of the test is 
limited’-t0-.those m whom a positive result ıs 
obtained. “More reliability can be placed on the 
sensitivity of. the test in the follow up management 
of asymptomatic patients, although 17% of such 
infections were not detected. 

Kass hag shown that urine cultures with >10% 
bacteria/ml are reproducible evidence of infection in 
80% of asymptomatic women. Although the 
criteria of UTI in children are not so well defined, 
cultures of a single orgamism in numbers of 210°/ml 
in midstream unne samples are generally regarded 
as sufficient evidence for diagnosis of UTI. As in 
adults, however, a small proportion of such cultures 
probably do not result from UTI but from gross 
contamination, and these specimens could account 
for some of the apparently false negative results 
seen in our patients. 

Urine aspirated from the bladder by suprapubic 
puncture should normally be sterile and any number 
of organisms generally indicates infection In all our 
cases with positive cultures from suprapubically 
aspirated specimens colony counts of =10°/ml were 
obtaimed. These specimens were all from symptoma- 
tic infants and their lower frequency of positive 
nitnte reactions may be related to a shorter incuba- 
tion time in the bladder. 

This study confirms that incubation at 37°C of at 
least four to six hours 1s required for generation of 
detectable nitrite in mfected urine samples, and 
therefore patients with a high frequency of mictun- 
tion might be expected to have a high likelihood of 
false negative results. It is suggested that the higher 
sensitivity of the nitrite test in the patients attending: 
follow up clinic was due to the infections being 
mostly asymptomatic and not associated with fre- 
quency of micturition. 

By increasing the time that mfected urine ts 
retained in the urinary tract, lesions such as vesi- 
coureteric reflux and bladder diverticula would be 
expected to be associated with fewer false negative 
results of nitrite tests. While there was no significant 
difference in the sensitivity of the nitrite test m 
asymptomatic patients with and without these 
lesions, a greater proportion of the patients attending 
follow up clinic had radiological abnormalities than 
would be expected in the unselected patients attend- 


ing the emergency department. This factor may also 
have enhanced the sensitivity of the test in the 
patients attending follow up clinic 

The higher sensitivity of nitrite tests in asymp- 
tomatic infections suggests that the tests could be 
useful in the monitoring of patients prone to UTI 
with structural abnormalities of the urinary tract. 
Weekly, or twice weekly, urine tests at home have 
been advocated.® By ensuring that only overnight, 
first morning urine specimens are nitrite tested by 
asymptomatic patients undertaking home surveill- 
ance a degree of sensitivity higher than that 
observed in our patients attending follow up clinic 
might be expected. 

Although we have found a false negative rate of 
17% in asymptomatic patients attending follow up 
clinic, the findings suggest that home screening 
would detect at least 83% of asymptomatic UTI, 
allowing treatment before symptoms develop The 
low incidence of false positive results would not lead 
to unnecessary investigation of large numbers of 
uninfected patients. Patients undertaking home 
screening should be warned, however, that nitrite 
tests are much less reliable in the presence of 
symptoms of urinary tract infection. 


References 

' Skelton IJ, Hogen M, Stokes B, Hurst JA Unmary tract 
infections in childhood The place of the nitrite test Med J Aust 
1977,1:882-6. 

2 Gillenwater JY, Cleason CH, Lohr JA Home urme cultures by 

the dipstnp method results in 289 cultures Pediatrics 1976; 

58:508-12 

Barbin GK, Thorley JD, Remarz JA Simplified microscopy for 

rapid detection of significant bacterruna ın random urine 

specimens J Clin Microbiol 1978 ,7:286-9 

James GP, Paul KL, Fuller KB Unnary nitnte and urmary tract 

infection Am J Clin Pathol 1978,70:671-8 

5 Lie JT Evaluation of a mtnte test kit (Stat-test) for the 
detection of significant bactenuna J Clin Pathol 1968,21:443-4 

© Minovsky MF Office analysis of bactenuna Am Fam Physician 
1979,19:121-6 

7 Kincaid-Smith P, Bullen M, Fussell U, Mills J, Huston N, 

Goon F The reliability of screemmg tests for bactenuna in 

pregnancy Lancet 1964,n 61-2. 

Schetfele DW, Smith AL Home-testing for recurrent bac- 

tenuna using mtnte stnps. Am J Dis Child 1978,132:46-8 

Randolf MF, Morns K Instant screening for bactermna in 

children analysis of a dipstick J Pediatr 1974;84:246-8 

Kunin CM, DeGroote JE Self-screening for significant bacter- 

tuna. evaluation of dipstmp combination mitnte/culture test 

JAMA 1975 ,234:1349-53 

Kunin CM, DeGroote JE, Uehlng D, Ramgotal V Detection 

of urinary tract infection in 3-5 year old girls by mothers using 

nitrite indicator stmps Pediatrics 1976,57:829-37 

12 Czerwinski A, Wilkerson RG, Mernll JA, Bruden B, Col- 
more JP Further evaluation of the Gress test to detect 
significant bactenuna Am J Obstet Gynecol 1971,110:677-81 

53 Kass EH. Asymotomatic infections of the unary tract Trans 
Assoc Am Physicians 1956;69:56-64 


Correspondence to Dr H R Powell, Royal Children’s Hospital, 
Flemington Road, Parkville, Victona 3052, Australia 


Received 22 August 1986 


w 


Ka 


5 


Archives of Disease in Childhood, 1987, 62, 141-145 


Vascular access for acute haemodialysis i 


T C GIBSON, D P DYER, R J POSTLETHWAITE, AND D CS Gouda” 





SUMMARY Vascular access for acute haemodialysis was required on 29 occasions in 26 children 
over a six year period. Comparison was made of the forms of vascular access employed, these 


being the Scribner shunt, the Hickman line, and 


percutaneous polyvinylchloride cannulae. The 


Hickman catheter was used to provide vascular access in 17 patients (mean age 8-8 years (range 
2-5-16 years) and mean weight 25-5 kg (range 7-7-60 kg)) and allowed adequate haemddialysis to 
occur. Only one catheter had to be removed because of infection, and no other serious 
complications were encountered. These results show the superiority of the Hickman catheter as 
vascular access for acute haemodialysis in children. 


Haemodialysis is now practised widely 1n the man- 
agement of renal failure in children,” in spite of the 
problems of creating vascular access.* For long term 
haemodialysis, arteriovenous shunts—for example, 
Brescia shunts°—and internal fistulae—for exam- 
ple, the use of a saphenous vem loop*°—can be 
created successfully using microvascular techniques. 
These forms of access have the disadvantage that 
they require between six and eight weeks to mature 
before they are available for use. There are, how- 
ever, a number of children who require acute 
haemodialysis—those with acute renal failure in 
whom acute peritoneal dialysis is not feasible and 
those undergoing long term dialysis in whom there is 
a failure of established vascular access or peritoneal 
dialysis. While internal fistulae using polytetra- 
fluoroethylene grafts may be used to provide acute 
access in these children, such grafts have a high 
incidence of thrombosis, infection, and pseudo- 
aneurysm formation *7® For these reasons, vas- 
cular access for acute haemodialysis usually requires 
some form of external device 

In the Manchester paediatric renal unit it had 
been the practice until 1981 to insert an external 
arteriovenous fistula (Scribner) to provide access in 
these children. Since that time the use of siliconised 
right atrial catheters (Hickman?) has been the 
preferred mode of access. 

This study reviews the relative merits of these 


forms of vascular access for acute haemodialysis in 
children. 


Materials and methods 


A review was made of all children in the regional 
141 


paediatric renal/dialysis unit (based in our two 
hospitals) who underwent acute haemodialysis dur- 
ing the period 1979-86. 

A record was made of the indications for dialysis, 
the type of access used, the duration of dialysis, and 
the complications encountered. Three different 
forms of vascular access were employed, these being 
the Hickman catheter, the Scribner shunt, and 
percutaneously inserted venous and arterial lines 
(used for a small number of children only). 


Hickman lines. Three different varieties of the 
Hickman type catheter were used, depending on the 
size of the patient: (1) the Broviac catheter 
(Evermed); (2) the Hickman catheter (Evermed); 
and (3) the Francis catheter (Kimal). These cathe- 
ters had internal diameters of 1-0, 1-6, and 2-6 mm 
and external diameters of 2:2, 3-2, and 4-8 mm, 
respectively. All these catheters were made of 
silicone rubber and were of variable length, with a 
Dacron cuff for subcutaneous fixation and a Luer’s 
connection at one end. These catheters were mn- 
serted in an open manner. 

Under general anaesthesia a skin crease neck 
incision was made above the medial end of the 
clavicle. The catheter was inserted mto either the 
external jugular vein, if of adequate size, or else the 
internal jugular, through a purse string suture of 6/0 
Prolene in the side of the vein. The catheter was 
tunnelled subcutaneously to the anterior chest wall 
and the length of the catheter determined so that the 
tip of the catheter lay in the upper part of the nght 
atrium and the Dacron cuff midway between the 
catheter entry point on the chest wall and the 
insertion site of the catheter into the vein. A chest x 
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ray Was performed on the operating table to ensure 
correct positioning of the catheter tp, and the neck 
Wound was closed with Dexon The catheter was 
‘used for. a single héedle dialysis. Between dialyses, 3 
„ml of: hepariniséd saline was injected into the 
‘catheter « anda cap, placed onto the Luer’s con- 
. nection. These catheters were also used as vascular 
‘access for sampling and infusion. Catheter entry 
«Sites"were cleaned and dressed daily using Hibidil 
followed ‘by dry povidone iodine spray and Mepore 
dressing, ensuring that no adhesive came into 
contact withthe catheter. Bacteriological swabs of 
the catheter entry site were taken weekly. Catheters 
were removed by simple traction under sedation or a 
light general anaesthetic. 


Scribner shunts. These shunts formed an arterio- 
venous fistula in which blood flowed from a cannu- 
lated artery through an external silastic tube into a 
cannulated vein. They were inserted most com- 
monly in the groin, utilising the superficial femoral 
artery and the long saphenous vein. 

Other sites used for Scribner shunts included the 
posterior tibial artery/long saphenous vein (two 
cases) and the radial artery/cephalic vein (one case). 


Miscellaneous group. Two children were dialysed 
through percutaneously placed polyvinylchloride 
(PVC) subclavian lines and two through percu- 
taneously placed PVC arterial cannulae, with the 
venous return being through cannulae in the exter- 
nal jugular and long saphenous veins. 


Dialysis details. All children were dialysed using the 
Gambro flat plate parallel flow dialyser | of the 
following sizes: Mini-mini Minor, 0-1 m?; Mint 
Minor, 0-28 m?; Minor, 0-51 m?; ; Optima 17, 1 1 m?; 
and Optima 11- 5, 1-1 m’. Paediatric lines with a 
total priming volume of 56 ml were used and latterly 
lines with a priming volume of 33 ml were used for 
children weighing less than 15 kg. All but one of the 
patients were dialysed using a Redy machine, the 
one exception using the AK10 Double Pump Sys- 
tem. 


Results 


Vascular access for acute haemodialysis was re- 
quired on 29 separate occasions in 26 children 
during the period studied Eight children had 
Scribner shunts inserted, 17 had Hickman type lines 
inserted, and four were dialysed through miscel- 
laneous percutaneous lines. 

The mean age of these children at the time of 
dialysis was 8-1 years, with a range of 9 months to 17 
years, and mean weight was 26-7 kg, with a range of 


Table 1 Mean ages and weights of the patients according 
to type of access used 











Type of access 
Senbaer Hickman Miscellaneous 
{n=8) (a= 17} in=4) 
Age (years) 60 88 85 
Range 08-17 2 5-16 2-15 
Weight (ke) 257 25 6 307 
Range 8 5-49 71-0 11 8-52 





7-7 to 60 kg. The distribution of age and weight in 
the three access groups 1s shown in Table 1. Scribner 
shunts provided dialysis flow rates of 75 to, 200 
ml/min, using dialysis plates of between 0-28 m? and 
1-1 m?. Of the 17 Hickman type lines, one Broviac 
catheter was inserted into a child weighing 7-7 kg, 
giving a dialysis flow rate- of 50 ml/min, seven 
Hickman catheters were inserted into children 
weighing from 10-1 to 16-7 kg, giving a dialysis flow 
rate of 75 to 100 ml/min, and nine Francis catheters 
were inserted into children weighing more than 18 
kg, giving a dialysis flow rate of 100 to 200 ml/min. 
The Broviac catheter used a dialysis plate of 0-1 m?, 
the Hickman catheters used plates of 0-28 to 0-51 
mî, and the Francis catheters used plates of 0-51 to 
1- t m°. The miscellaneous cannulae provided dialy- 
sis flows of between 75 and 200 ml/min, using 
dialysis plates of 0-28 to 1-1 m°. 


Indications for acute haemodialysis. Acute renal 
failure was the commonest indication for acute 
haemodialysis, occurring in 21 cases. The causes of 
acute renal failure included seven cases of haemo- 
lytic uraemic syndrome, seven cases of peritonitis 
and septicaemia, five cases where acute renal failure 
developed in patients with chronic renal problems, 
and two cases of transplant failure. Of these 21 
cases, acute peritoneal dialysis was attempted in 
four but failed due to poor drainage or subcutaneous 
tracking of fluid, or both. Of the remaining 17 cases 
in this group, acute peritoneal dialysis was thought 
to be inadvisable because of recent laparotomy and 
the presence of abdominal drains in 10 cases, 
previous abdominal surgery and known peritoneal 
adhesions ın six, and anticipated bilateral nephrec- 
tomy in one. 

Acute haemodialysis was performed in eight 
patients on long term dialysis for chronic renal 
failure. Five of these patients had suffered recurrent 
peritonitis while recerving long term peritoneal 
dialysis and three suffered clotting of established 
vascular access during long term haemodialysis. 
Acute peritoneal dialysis was attempted in one of 
this latter group but failed due to catheter blockage, 
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while the remaining two patients had known 1n- 
traperitoneal adhesions. 


Dialysis details. Table 2 shows the mean number of 
dialyses and the time in situ of each type of access 
Hickman hnes remained in situ longer and were 
used for more dialyses than either of the other two 
types of access. 

Both the Hickman catheters and Scribner shunts 
were found to provide adequate access for efficient 
dialysis, with satisfactory blood urea clearance. In 
six caseg (four Hickman and two Scribner) patients 
who were anephric or anuric were adequately 
maintained for a mean of 69 days (range 35 to 120 
days), confirming the efficiency of dialysis using 
these forms of vascular access. Complications of 
each of the types of access were recorded and are 
summarised in Table 3. Ten episodes of complica- 
tions were recorded with Scribner shunts, two of 
these being severe haemorrhage after accidental 
disconnection of the shunt. Surgical alteration and 
repositioning of the shunts was required ın two 
cases, and in two cases ischaemic changes in the limb 


Table 2 Mean No of dialyses and time in situ for the three 
types of access 


Type of access 
Scribner Hickman Miscellaneous 
Duration of access 
(days) 208 86 1 85 
Range 2-63 1-171 3424 
No of dialyses 123 321 65 
Range 2-36 1-88 2-18 





Table3 Complications of the three types of vascular access 
employed 





Type of access 





Senbner 





Lamb ischaemia 
Surgical alterations 





Total 12 12 2 





Compheauons/ 

access days (%) 72 08 58 
No of compbheanon free 

access routes 2 9 3 
Mean days m situ 

of complication free 5 41s 10 

access 
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Table 4 Reasons for stopping acute dialysis through en 
according to type of access employed 


te 











Type of necesss, So, 
Sertbner Hicknan.* |> Miscellaneous 
cee em a Er e 
Failure of access 2 (25%) 1(6%) "7 eo 
Establishment of : Fee 
permanent sccess/ c “' 
peritoneal chalysis 0 5 ran ele 
Death 3 1 t 
Recovery of renal J * 
function 3 6 2 
Transplant 0 4 al 





were noted during dialysis. Neither of these children 
had permanent limb ischaemia after removal of the 
shunt. Two Scribner shunts were problem free, but 
these remained in situ for only four and six days, 
respectively. Although five episodes of infection 
occurred in the group with Hickman lines, four of 
these were minor and readily treated with antibio- 
tics. The fifth case of imfection caused episodes of 
bacteraemia and the catheter had to be removed. 
This occurred in an ummunosuppressed patient 
receiving prednisolone and azathiaprine, with a 
focus of staphylococcal infection on her leg before 
the Hickman catheter was inserted. The staphylo- 
coccus isolated from the leg was the same phage 
type as that isolated from the removed catheter Of 
the five surgical repositionings in this group four 
occurred ın the same patient, ın whom it was very 
difficult to maintain adequate flow from the 
catheter. The reasons for this are unknown. Few 
problems were encountered in the miscellaneous 
group, although only one of these patients had 
haemodialysis for more than four days. 

Table 4 shows the reasons for stopping haemo- 
dialysis through the vascular access. Dialysis had to 
be stopped because of failure of access in two cases 
using Scribner shunts and one using a Hickman line. 


Discussion 


In spite of the efficacy of peritoneal dialysis, acute 
haemodialysis will remain an mtegral part of the 
management of renal failure in children. Polytetra- 
fluoroethylene grafts provide the only means of 
permanent internal access that can be used soon 
after insertion, but these grafts have a high inci- 
dence of complications. External means of access 
are likely, therefore, to remain the preferred route 
for the forseeable future. Scribner shunts have been 
used in the past to provide acute vascular access and 
provide an adequate blood flow for efficient dialysis. 
They have the advantage that they allow two needle 
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dialysis.. As this study has shown, however, the 
Scribner shunt does have some problems. In particu- 
lar, the arrangement of the external loop makes the 
shunt prone to accidental disconnection (25% in this 
series), leading to severe haemorrhage.!° In addı- 
tion; the-shynts are prone. to clotting after repeated 
use (occurring in five cases (63%) in this seres) and 
require a degree of patient immobility and often 
inpatient nursing care. Removal of these shunts 
often leads to obliteration of the superficial femoral 
artery, the: late sequelae of which are unknown. 
Similar problems with Scribner shunts have been 
recorded in other series.° 

By companson, Hickman Imes are fairly easy to 
insert and, being venous and with a Luer’s con- 
nection, are less prone to accidental disconnection. 
These lines had fewer complication episodes per 
catheter day than the Scribner shunts (0-8% com- 
pared with 7-2%). While infection has often been 
quoted as a common problem with indwelling 
central venous lines, this was not reflected in this 
study. Factors relating to the relative lack of 
mfecttve complications include the Dacron cuff on 
the Hickman catheter, which stimulates fibrosis and 
prevents the spread of infection along the track of 
the catheter,° | the formation of an adequate sub- 
cutaneous tunnel, and the careful attention to the 
dressing of the catheter entry site. Similarly, clotting 
of these lines was not a major problem, reflecting 
the advantage of using silicone rubber. The low rate 
of thrombus formation ın silicone rubber catheters 
compared with PVC catheters has been shown 
elsewhere.” Once in situ Hickman catheters had a 
fairly long life span, which avoided the need for the 
urgent formation of a permanent shunt and allowed 
time for arteriovenous shunts to mature. Other 
series have also described the long life span of the 
Hickman type catheter—for example, Vasmant et al 
reported an average time in situ of 48 days and a 
maximum time of five months.” Patients and 
parents were taught to care for the catheter and 
were often allowed home with the catheter in situ to 
continue haemodialysis on an outpatient basis. 
These catheters provided useful vascular access for 
other purposes, thus freeing the child from multiple 
venepunctures. 

Other studies have confirmed these advantages 
of the Hickman catheter for acute haemo- 
dialysis* 1! ? 14 and its relative lack of complications 
compared with the Scribner shunt.* The chief 
disadvantage of the Hickman catheter is that it 
allows only single needle dialysis, although this 
problem may be circumvented using a double pump 
system. Vasmant et al described the insertion of 
double lumen Hickman catheters, each channel 
having an internal diameter of 1-6 mm, in six 


children in whom two needle dialysis was then 
performed, using the Hickman catheter as the 
‘arterial’ line.’ In all patients except one adequate 
flow was obtained from the Hickman line for 
satisfactory dialysis. The type of catheter used 
(Broviac, Hickman, or Francis) was dependent on 
the size of the patient and the desired flow, a point 
emphasised by Mahan et al, who found that the 1-6 
mm diameter Hickman line did not provide adequ- 
ate flow for dialysis in children bigger than 13 kg.* In 
this study a child who weighed 16-7 kg was 
successfully dialysed through a simular catheter. It is 
recommended that the Francis catheter, with an 
internal diameter of 2-6 mm, should be used for 
children weighing more than 15 kg. 

The miscellaneous group had dialysis performed 
through assorted percutaneous cannulae in very sick 
children. While these provided adequate short term 
access ın this and other series, they are unsuitable 
for longer term use.'* Even in these sick children it 
is suggested that the Hickman catheter (which may 
be inserted in the intensive care unit) is the 
preferable form of vascular access. 


Conclusions 


It is concluded that the Hickman right atrial catheter 
is the preferred means of vascular access for acute 
haemodialysis in children, because of its ease of 
insertion, relative lack of complications, and dura- 
bility. It provides an adequate route for efficient 
dialysis provided that the correct size of catheter 1s 
employed, based on the patient’s weight. In these 
respects it ıs superior to both the Scribner shunt and 
to percutaneously placed PVC catheters. 
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Cot deaths, stillbirths, and the probation service: a 
potentially recognisable at risk group 
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SUMMARY Families of clients under the care of the probation service are at significantly higher 
risk of experiencing a cot death or a stillbirth than the general public. Pregnant women in the 
immediate families of clients under the care of the probation service should be identified to 
health service personnel involved in their antenatal and postnatal care in an effort to avert 


unnecessary deaths. 


The present study was undertaken to ascertain 
whether sudden infant death syndrome was more 
common in infants whose parents were under the 
care of the probation service. This followed a casual 
enquiry from a probation officer to one of us (EP) 
for information regarding cot death as several cases 
had been noted within the local service over the 
preceding year. 

The work of the probation service is predomi- 
nantly with offenders and thew families. Home 
Office probation statistics for 1984 revealed that 
nationally some 147 000 people were under the care 
of the probation service on the census day (31 
December 1984). Of those being supervised, 82% 
were men, 53% of whom were aged between 17 and 
29 years. About half the women being supervised 
were also aged between 17 and 29 years. The types 
of offences committed by those beginning probation 
have changed little over the last five years, with 
Home Office statistics revealing that roughly a half 
of the clients had been found guilty of theft, with 
another 7% convicted for violence against the 
person. 

A search of the publications revealed little in- 
formation about the health of persons on probation. 
One study suggested that as many as 10% of clients 
of the probation service may be receiving psychiatric 
treatment.! A sizable number of youth who enter 
the judicial system each year may be at risk of 
psychiatric disability? A physical examination of 
233 juvenile delinquents on a comprehensive pro- 
bation programme found most in poor health.” No 
studies could be found concerning the outcome of 
pregnancies among clients on probation nor about 
the health of the clients’ children. 
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In England and Wales there are about 1300 
‘sudden infant deaths’ ın the first year of life,* 
representing about one third of the annual total of 
deaths after the neonatal period. A recent mul- 
ticentre study showed evidence of an increased risk 
of infant death in lower social class families, with 
more children having more family problems and 
living in less satisfactory housing.> Family and 
community factors associated with potentially pre- 
ventable infant deaths were identified by Taylor and 
Emery.” These included domestic, financial, and 
housing problems, parental health, parental intelli- 
gence and competence, and family circumstances.° 
Studies of women addicted to opiates have shown 
high meidences, 7 barbiturates also having been 
implicated.* The suspicion of filicide (child homicide 
by either parent) may be a major factor in between 
2% and 10% of unexplained cot deaths.’ !° Attempts 
have been made to create a scoring system to 
identify infants at risk of ‘unexpected death’, using 
combinations of various factors present at the birth 
of the child. Their use, however, remains contro- 
versial, the multicentre study acknowledged the 
discriminatory power of the at birth risk sconng 
system of Carpenter et al" but remarked on its low 
sensitivity and specificity. The cost-benefit ratio of 
scoring systems also remains an area of debate.'? 

A chent group comprising those on probation has 
an undoubted preponderance of the factors associ- 
ated with high incidence of cot deaths. High risk at 
birth scores could be expected from such mothers. 


Methods 


The initial study was conducted in the Cleveland 
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probation service in April 1985. All probation 
officers m the service were asked to review their 
records to provide details of the number of births 
and cot deaths that occurred to female clients on 
probation or to the wife, common law wife, or 
girlfriend of a male chent on probation during the 
calendar year 1984. 

After the initial results a second survey was 
deemed appropriate; four other probationary areas 
were approached in November 1985 to obtain 
similar basic data to the initial study, including the 
number of stillbirths for the calendar year 1985. A 
standardised simple questionnaire was circulated to 
all probation officers for completion. 


Results 


Three of the four probation services responded to 
the second survey. Results from both surveys are 
shown in Tables 1 and 2. Five cots deaths were 
identified from Humberside, Northumberland, 
and Durham, with an overall rate of 13-5 per 1000 
births (one in 73 live births). Numbers of stillbirths 
were returned from the initial survey, though they 
were not requested; the second survey specifically 
requested stillbirth figures. The initial Cleveland 
survey revealed a stillbirth rate of 44 per 1000 births 
and the second survey a rate of 24 per 1000 births. 


Table 1 No of births, cot deaths, and stillbirths occurring 
to female clients or to wives, common law wives, or 
girlfriends of male chents on probation in four probation 
districts 











Probation Year Births Cot deaths Sallbirths 
district (estimated) 

Humbemide 1985 113 4° 3 
Northumbria 1985 185 1 3 
Durham 1985 n 9 3 
Cleveland 1984 68 3 3t 
Total 438 8 12 





*One was a filicide 
tinformauion received but not requested 


Table 2 Rates/1000 births of cot deaths and stillbirths for 
clients on probation compared with national figures 








Rates/1000 births 

Probanon Natonal Relative 

Survey {1984} nsk 
Cot death 18 2° 195 94 
Sulfbirth 27 4°* 57 48 





*? (with Yates's correcton)=50 1, p<0 001 (excluding Cleveland 72=19 5, 
p<0 001) 
e»? (with Yates's correction) =34 5, p<0 001 (excluding Cleveland 72=20 7, 
p<0 001) 


Discussion 


Familes of clients under the care of the probation 
service are at significantly higher nisk of experienc- 
ing a cot death or a stillbirth than the general public. 
Indeed these results suggest that about one in 20 
pregnancies in the families of clients under the care 
of the probation service might have such a fatal 
outcome. Reasons for this are likely to be multi- 
factorial, with physical, social, and psychological 
factors all probably implicated. 

Confidentiality 1s respected about being ‘on pro- 
bation’, and health service workers will not usually 
be aware that a person is on probation. At present in 
Cleveland no extra health service input 1s aimed 
directly at this client group. On the other hand, the 
probation service seems to see a high risk client 
group for which the need for the intervention of the 
health service would seem to be great. Pregnant 
women in the immediate families of clients under 
the care of the probation service should be notified 
to the health service personnel involved in their 
antenatal and postnatal care in an effort to avert 
unnecessary deaths. 


Thanks must be extended to the chief probation officers, without 
whose cooperation the study would not have been possible, thanks 
are also due to the individual probation officers for their work ın 
supplying the data 
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Outbreak of cephalosporin resistant Enterobacter 
cloacae infection in a neonatal intensive care unit 
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SUMMARY Enterobacter cloacae resistant to third generation cephalosporins emerged rapidly 
during an outbreak of serious infections due to this organism in a neonatal intensive care unit 
where ampicillin and gentamicin were used as first line antibiotic treatment. Organisms 
resistant to cephalosporins were isolated from 12 infants, six of whom developed systemic 
infection. Two infants died. Isolates of E. cloacae from four of five infants treated with 
cefotaxime showed a loss of sensitivity to this antibiotic during treatment, but in the three infants 
who survived sensitive organisms were again isolated after treatment had stopped. Stopping 
treatment with the cephalosporins, closure of the unit to new admissions, and strict cohorting of 
colonised infants resulted in a prompt end to the outbreak. 

This outbreak suggests that the routine use of third generation cephalosporins for suspected 
sepsis may be inappropriate in the presence of a large reservoir of organisms with the potential 
for rapidly developing resistance. Routine bacteriological surveillance, however, might permit 


their use on a rotational basis. 


Infection is common in babies in neonatal intensive 
care units. It may be overwhelming but early signs 
are largely non-specific and babies from such a 
population often receive broad range antibiotics 
before the results of cultures are available. The 
combination of an aminoglycoside and a penicillin 1s 
widely used ' Recently, the emergence of gentami- 
cin resistant organisms and the potential problems 
of aminoglycoside ototoxicity, nephrotoxicity, and 
poor penetration into cerebrospinal fluid (CSF) has 
led to third generation cephalosporin monotherapy 
being advocated for routine first line treatment.” We 
_ describe our experience of third generation cepha- 
losporins in a unit that has continued to use 
ampicillin and gentamicin as first line treatment. We 
suggest that the routine use of third generation 
cephalosporins as first line treatment for suspected 
infection in neonatal intensive care units may be 
inappropnate, 


Background 


The regional neonatal intensive care unit, Liverpool 
Maternity Hospital, admıts between 450 and 500 
babies each year. Roughly 30% weigh less than 
1500 g at birth and about 30% are outborn. 


Handwashing with a chlorhexidine solution fol- 
lowed by application of an alcohol rub is carried out 
before every infant contact. Gloves are worn during 
nursing procedures and napkin changes. Routine 
infection surveillance includes culture and sensitivity 
testing on daily specimens of tracheal aspirate from 
intubated babies and weekly rectal and superficial 
swabs from all babies. A full infection screen, 
consisting of superficial swabbing and urine, CSF, 
and blood cultures, 1s carried out on all outborn 
babies on admission. 

The combination of ampicillin and gentamicin has 
been used as the standard initial treatment of 
suspected infection for five years. Over 95% of 
babies receive broad range antibiotics at least once 
during their admission. 


Laboratory methods 


Standard methods and media were used for isolation 
of organisms.’ Species identification of isolates was 
carried out on the basis of biochemical reactions, 
using the API 20E system (API Products, Basing- 
stoke). Sensitivities to selected antibiotics were 
determined by the breakpoint method, using Oxoid 
DST agar and a multipoint inoculator that produced 
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an inoculum of 10° colony forming umts. To 
incorporate antibiotics of required concentrations 
into the DST agar, Adatabs (Mast House, Bootle) 


were used. Breakpoints were 1 mg/l (low) and 4 mg/l” 


(high) for gentamicin and 2 mg/l (low) and 8 mg/l 
(high) for cephalosporins. The plates were in- 
cubated at 37°C overnight. Isolates were considered 
resistant to gentamicin or to the tested cephalo- 
sporin if growth was noticed on plates containing 
4 mg/l or 8 mg/l of respective antibiotic. 


Clinical observations 


The pattern of colonisation in this unit is one of 
fluctuating numbers of infants colonised with 
Staphylococcus epidermidis, yeasts, and strains of 
Pseudomonas, Klebsiella, Serratia, and Entero- 
bacter. 

From March 1985 increasing numbers of isolates 
of gentamicin resistant Staph. epidermidis resulted 
in the use of cefuroxime for infections caused by this 
organism. Infection with Staph. epidermidis 
accounts for most blood cultures that produce 
positive results and cefuroxime therefore became 
the third most commonly used antibiotic in the unit. 
Concurrent with this increase in use of cefuroxime 
routine bacteriological surveillance revealed an in- 
creasing proportion of babies colonised with Entero- 
bacter cloacae, most of whom were resistant to 
cefuroxime. Up to the end of June 1985 all isolates 
of E cloacae were sensitive to the third generation 
cephalosporins cefotaxime and ceftazidime. During 
July strains resistant to all cephalosporins tested first 
occurred 

Results of weekly bacteriological surveillance 
from 4 June 1985 to 17 September 1985 are 
presented in the Figure. Screening swabs were 
obtained from each baby on the unit every Tuesday. 
The total number of babies ın the unit is shown with 
the proportion colomsed with E. cloacae and the 
proportion harbouring strains resistant to cefo- 
taxime. Resistant organisms were recovered from 12 
infants on 21 occasions over an eight week period. 
Seven of these infants had not been on treatment 
with a cephalosporin at the tıme of isolation of the 
resistant strain. 

During this time a cluster of serous infections 
with E. cloacae arose, with two episodes of ventricu- 
litis and septicaemia (one episode of ventriculitis 
prolonged at 19 days) and four more cases of 
isolated septicaemia. Two infants died and two 
required treatment with the new quinolone cipro- 
floxacin. The isolates of E. cloacae from five of 
these six infants with systemic infection were 
initially sensitive to cefotaxime, and these five were 
thus treated with cefotaxime: isolates of E. cloacae 
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1985 June July August September 
Figure Total No of babıes on the neonatal umt by weekly 
intervals on the days that infection screening was 
undertaken, showing the proportion colomsed with 
Enterobacter cloacae and with cefotaxime resistant strains. 


Table Details of infants with systemic Enterobacter 
cloacae infection initially sensitive to cefotaxime but who 
developed resistance after treatment 





Case Birth weight Gestanonal Infection Days* 
No (g) age 
(weeks) 
1 1840 30 BCs 7 
2 1210 28 BCs, CSF 7 
3 1090 28 BCs 2 
4 1320 27 BCs, CSF 3 


“Days after start of treatment that resistant organisms isolated 
BCs=Blood cultures, CSF=Cerebrospinal fluid 


from four revealed a loss of sensitivity to cefotaxime 
and to other third generation cephalosporins during 
treatment (Table). In the three of these four infants 
who survived E. cloacae sensitive to the third 
generation cephalosporins was once again isolated 
after exposure to cefotaxime had ceased 

Infection control measures were begun and in- 
cluded strict cohorting of infants colonised with E. 
cloacae, stopping treatment with all cephalospomns, 
and closure of the umt to new admissions. Third 
generation resistant strans of E. cloacae disappeared 
promptly and the level of colonisation with this 
organism fell rapidly. 


Discussion 


Concern has been voiced regarding the use of 
gentamicin in neonatal intensive care units due 1n 
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part to the increasing presence of gentamicin resis- 
tant organjsms* ° but also to the potential hazards of 
ototoxicity and nephrotoxicity in an already vulner- 
able population; in addition, the aminoglycosides 
penetrate into CSF poorly. Because of these res- 
ervations the use of the third generation cephalo- 
sporins, which are relatively non-toxic and penetrate 
well into CSF, has been advocated as suitable first 
line monotherapy in neonatal mtensive care units.” 

The third generation cephalosporins are beta- 
lactam antibiotics that have an expanded range of 
antibiotic activity. Unfortunately, since their in- 
troduction-several clinical problems have emerged. 
These include the development of resistance by the 
infecting organism during treatment and the concur- 
rent development of cross resistance to most other 
beta-lactam antibiotics. 7 

A substantial proportion of strains of E. cloacae 
are resistant to the second generation cephalo- 
sporin cefuroxime and the increased use of this anti- 
biotic for Staph. epidermidis infections was 
undoubtedly responsible for the selection of such 
resistant strains, with a consequent increase in 
numbers of infants colonised with E. cloacae This 
enlarging reservoir of E. cloacae thus consisted of 
organisms resistant to cefuroxime but sensitive to 
the third generation cephalosporins cefotaxime and 
ceftazidime. Concurrent with the increasing number 
of infants colonised with E. cloacae, however, 
strains resistant to cefotaxime and ceftazidime 
occurred. 

The possibility of introduction of strains of E. 
cloacae resistant to the third generation cephalo- 
sporins from outside the unit was unlikely as all 
outborn babies underwent a full infection screen on 
admission. Furthermore, the biotypes of the isolates 
were identical. 

Production of beta-lactamase activity may be 
either plasmid or chromosomally mediated, the 
oxime cephalosporins, cefotaxime and ceftazidime, 
show a high degree of stability to plasmid encoded 
beta-lactamase activities and are also relatively 
resistant to the normal amounts of chromasomally 
mediated cephalosporinase activities found in most 
wild type Enterobacteriacae.® If these amounts are 
increased, however, either by exposure of the wild 
type to a beta-lactamase inducer (reversible dere- 
pression) or mutation to the stably derepressed 
state, most third generation cephalosporins may be 
inactivated.’ '!° Both second and third generation 
cephalosporins are inducers of cephalosporinase 
activities in the genera Pseudomonas, Serratia, and 
Enterobacter, which possess chromosomally medi- 
ated inducible beta-lactamase activities (type I'').” 

Both mechanisms of increased production of 
beta-lactamase activity may have played a part ın 


the outbreak of infection described. E. cloacae 
resistant to the third generation cephalosporins were 
isolated from seven babies on routine screening 
swabs. At the time of isolation none had been on 
treatment with a cephalosporin. This observation 
suggests nosocomial transmission, although this 
cannot be proved as no information regarding 
serotypes was available. The biotypes of the isolates 
were, however, identical. As induction requires the 
continuing presence of the inducer, with induction 
ceasing when the inducer is removed, induction of 
beta-lactamase activity was probably not involved 
here; the passage of a derepressed mutant 1s a 
possibility. 

In four of the five infants with systemic infection 
treated with cefotaxime EF. cloacae resistant to 
cefotaxime and cefotazidime were first isolated after 
the start of treatment (Table). Once again, though 
the possibility of multiple strains exists, reversible 
induction of production of beta-lactamase activity 
was probably responsible for the occurrence of 
resistance here. This is supported by the observation 
that in the three infants who survived E. cloacae 
isolated after exposure to cefotaxime had ceased 
was again sensitive to the third generation cephalo- 
sporins. 

The emergence of cefotaxime resistance during 
treatment with this antibiotic 1s recognised” 7 !? but 
has been described only once before in a neonatal 
intensive care unit. This problem is compounded 
because multiple drug resistance may arise simul- 
taneously. Emergence of beta-lactam resistance 
during treatment with a combination of a third 
generation cephalosporin and an aminoglycoside 
has also been reported. 

Strains possessing inducible lactamase activities 
from the genera Pseudomonas, Serratia, and Entero- 
bacter are commonly responsible for colonisation of 
infants ın neonatal intensive care units. E. cloacae 
has been shown to have a high mutation rate © The 
common need for treatment with antibiotics, the 
predilection of these infants to nosocomial infection, 
and the rapid emergence of resistance to the third 
generation cephalosporins, such resistance addi- 
tionally occurring during treatment, suggests that 
the routine use of these agents is inappropriate in 
the presence of a large reservoir of infants colonised 
with the above organisms. First line monotherapy 
with a third generation cephalosporin may well, 
however, be appropriate in the absence of such a 
pool of organisms. The value of the third generation 
cephalosporins for isolated, proven infection is 
undisputed. The epidemiological considerations 
governing the frequent use of an antibiotic blind as 
first line treatment for suspected sepsis must be 
clearly distinguished, however, from the use of an 
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antibiotic relatively infrequently for proven sepsis. 
An antibiotic suitable in one context may not be 
suitable in the other. 

Our observations once again illustrate the import- 
ance of routine bacteriological surveillance m a 
neonatal intensive care unit." Routine surveillance 
also permits the introduction of alternative first line 
treatment regimens on a rotational basis. 


Our thanks to Mrs Dorothy Bolger for typing the manuscript, 
to Mr Ken Walters for providing the illustration, and to Professor 
C A Hart for brs advice 
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New fontanometer for continuous estimation of 
intracranial pressure in the newborn 


M J ROCHEFORT, P ROLFE, AND A R WILKINSON 


_ Neonata{ Unit, Department of Paediatrics and Biomedical Engineering Centre, University of Oxford, John 
Radcliffe Maternity ‘Hospital, Oxford 
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SUMMARY Intracranial pressure was estimated by a new pneumatic applanation fontanometer in 
babies in intensive care. A close correlation with cerebrospinal fluid pressure was found on 35 
separate occasions. In 12 control babies the mean (SD) fontanelle pressure was 5-2 (2:2) cm H2O, 
in eight with a hypoxic-ischaemic encephalopathy it was 12-6 (4-3) cm H20, and in nine with post- 
haemorrhagic hydrocephalus it was 10-8 (4-3) cm H3O. In four babies monitored continuously 
over seven days the correlation remained good. The fontanometer enables pressure to be 
monitored accurately, continuously, and non-invasively in neonates at risk of raised intracranial 


pressure. 


Several techniques for non-invasive monitoring of 
intracranial pressure in the newborn through the 
anterior fontanelle have been described over the 
past decade. The devices used have been either 
handheld or strapped to the fontanelle.+? The force 
of application used to hold or secure these devices to 
the scalp, however, can distort the fontanelle and 
lead to a variable overestimate of the intracranial 
pressure.° * 8 Difficulty in achieving stable fixation 
to the anterior fontanelle has made continuous 
monitoring of intracranial pressure unsatisfactory 
There have been problems with the calibration of 
the devices and also with a variable zero offset in the 
pneumatic fontanometers. Lastly, the size of some 
devices has precluded their use in neonates with 
small fontanelles. We have designed a new pneu- 
matic applanation fontanometer to overcome these 
difficulties and have compared the result obtained 
with direct cerebrospinal fluid (CSF) pressure 
measurement. 


Patients and methods 


The body of the fontanometer is made from a 
semi-flexible thermoplastic by injection moulding 
and measures 10 mm in diameter and 4 mm in 
depth. A schematic section ıs shown in Figure 1 and 
a diagram of the whole intracranial pressure measur- 
ing system in Figure 2. Three ports are provided: 
port 1 for gas flow in, port 2 for pressure measure- 
ment, and port 3 for gas escape. A thin, compliant 
polymer membrane 1s cemented to the perimeter of 
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Fig. 1 Schematic section through the transducer body (for 
detailed description see text). 





Fig.2 Schematic layout of the mtracranial pressure 
monitoring system (for detailed description see text). 


the base of the body. This mutially occludes port 3 
and thus a simple valve is formed. A small annular 
flange allows easy fixation of the body to the 
fontanelle by applying a thin film of industrial 
collodion over this flange and around the transducer 
body. Gas, usually air, ıs delivered at a constant low 
flow rate of 0-02 Vmin, through a restrictor device, 
to the transducer at port 1. The gas enters the space 
surrounding the central escape port 3. Port 3 is 
initially occluded by the fontanelle pressure acting 
externally on the membrane, but as the air flow 
continues the pressure in this space rises and 
eventually equals the fontanelle pressure, where- 
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upon the membrane lifts off the escape port 3, and 
air flows to the atmosphere. The system is now in 
equilibrium, and the pressure in the space surround- 
ing port 3 is measured at port 2. Port 2 is connected 
by a 2 mm polyvinylchloride tube to a sensitive low 
pressure manometer. There 1s no gas flow through 
port 2, so the manometer accurately records the 
transducer pressure, thereby eliminating any zero 
offset. When the system is in equilibrium the 
pressure measured at port 2 is equal to the fon- 
tanelle pressure. Figure 3 shows the device securely 
applied to the fontanelle with collodion. In most 
babies it 1s possible to perform an ultrasound scan 
without disturbing the fontanometer. In those with a 
small anterior fontanelle ıt can be removed easily by 
dissolving the collodion with acetone. 

The fontanometer was validated ın 29 babies by 
companing the result with the direct cerebrospinal 
fluid (CSF) pressure obtained on 35 separate occa- 
sions, 26 at lumbar and nine at ventricular puncture. 
The babies could be subdivided into three main 
groups, and their characteristics are shown in Table 
1 There was a control group of 12 infants who were 
undergoing lumbar puncture as part of a screen for 
infection within the first few days of lfe None had 
meningitis or an abnormal cerebral ultrasound scan. 
Eight babies were studied who presented with 
seizures within 48 hours after birth and who were 





Fig.3 Fontanometer applied with collodion to the anterior 
fontanelle of a baby with a gestational age of 26 weeks 


suffering from a hypoxic-ischaemic encephalopathy. 
CSF specimens were obtained from the eight babies 
for culture and the pressure measured at lumbar 
puncture. Nine preterm infants with post- 
haemorrhagic hydrécephalus were’ studied when 
CSF pressure was measured and evidence of cra- 
niospinal communication sought. In four without 
such communication the CSF was drained thera- 
peutically by ventricular puncture. Direct lumbar or 
ventricular pressure was measured by a simple ? 
empty manometer attached:to the spinal needle bya ` 
three way tap. Free flow of CSF was obtained before 
and after the pressure measurement. For lumbar 
puncture the babies were in a straight honzontal 
position without excessive flexion or restraint. Evi- 
dence of craniospinal communication was confirmed 
by Queckenstedt’s test. It was assumed that with 
normal anatomy the lumbar and spinal subarach- 
noid spaces communicate freely and that the lumbar 
CSF pressure reflects the intracranial pressure. The 
oscillations of the column of CSF in the manometer 
tubing with heart beat and respiration were 
observed and a few seconds for equilibration 
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Fig.4 Correlation of intracranıal pressure measured with 
the fontanometer on the anterior fontanelle wth 
sumultaneous direct measurements from lumbar puncture 
(n=26) or ventricular puncture (n=9) 


Table 1 Characteristics of the three groups of babies included in the study. Values are mean (SD) [range] 














Group 
Control Hypoxte-wschaemuic Post-haemorrhagrc 
encephalopathy hydrocephalus 
(n) (12) (8) (9) 
Gestation (wks) 33 1 (5 6) [27-42] 39 8 (14) [38-42] 27 3 (2 0) [24-31] 
Bırth weight (g) 1893 (1094) [570-3460] 3429 (326) [3115-3985] 1025 (303) [789-1673] 
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Table2 Mean (SD) [i range] pressure measurements obtained ın the three groups of babies by a new pneumatic applanation 
fontanometer and.from direct cerebrospinal fluid specimens 





Group 








Hypoxic-aschaemic 
encephalopathy 


Post-haemorrhagic 
hydrocephalus 





Pace Cohtrol 
Fontanelle pressure (em H20) 52 (22) [1580] 


Direct pressure (cm H20) ~- 54 (24) [10-8 0] 


ta 


allowed before the‘lumbar and tontanometer press- 
ures were recorded. To investigate the reliability of 
the fontanometer intracranial pressure was moni- 
tored continuously over seven days in four babies 
without disturbing the device. The results obtained 
were compared with serial direct pressure measure- 
ments during that time. 


Results 


Cardiac and respiratory pulsations transmitted 
through the fontanelle to the device were seen as 
fine oscillations of the manometer needle through- 
out the period of monitoring on every occasion. 
Good correlation was obtained between the fon- 
tanometer estimation of intracranial pressure and 
the CSF pressure measured directly at simultaneous 
lumbar or ventricular puncture. Figure 4 shows the 
correlation and regression equation of measure- 
ments obtained from the fontanometer and at 
sunultaneous lumbar or ventricular puncture on 35 
separate occasions. The correlation coefficient be- 
tween fontanometer and lumbar CSF measurements 
of intracranial pressure was good (r=0-98, 
y=0-19+0-96x, p=<0-0001, (n=26)). The correla- 
tion between fontanometer and ventricular 
measurements of intracranial pressure was also good 
(r=0-99, y=0-12+0-96x, p=<0-0001, (n=9)). The 
mean pressure measurements obtained ın the three 
groups of babies are shown in Table 2. In the group 
with post-haemorrhagic hydrocephalus three babies 
with arrested ventncular dilatation had pressures 
between 6 and 7 cm H,O, whereas the remaining six 
babies in this group (with progressive ventricular 
dilatation) had a fontanelle pressure of 10 cm H2O 
or more. In the four babies studied continuously the 
fontanometer correlated well during the seven days 
(r=0-98, y=0-14+0-96x, p=<0-0001 (n=12)). 


Discussion 


This new applanation fontanometer when securely 
fixed to the anterior fontanelle of neonates with 
both normal and abnormal neurology gives an 
estimate of intracranial pressure that correlates 
closely with direct CSF pressure measurement No 


126 (43) [8 0-20 0] 
129 (47) [8 0-200] 


108 (43) [6 0-23 0] 
109 (44) [6 0-24 0] 





loss of reliability was found with continuous moni- 
toring over seven days. The design overcomes the 
problem of zero offset, which is responsible for the 
unreliability of a sımilar pneumatic fontanometer,® 
by separating pressure measurement from the con- 
tinuous gas flow. An excessive force of application 
and the interference with nursing procedures caused 
by various holding devices 1s avoided by fixation 
with collodion.?~ 7 8 This new fontanometer 1s also 
easy to manufacture and cheap. 

The mean intracramal pressure estimated by this 
fontanometer in the control group was lower than 
that quoted by workers who used other devices, 
handheld or strapped to the fontanelle,!~* 7 ° but is 
in agreement with direct CSF pressure measure- 
ments made in a similar population.’° Rises in 
intracramal pressure ın babies with a hypoxic- 
ischaemic encephalopathy have been shown 
before,? 47 1 and similarly we have confirmed that 
babies with progressive post-haemorrhagic hyd- 
rocephalus often have raised intracranial pressures,? 
whereas when ventricular dilatation is static the CSF 
pressure ıs within the normal range.’° The good 
correlation obtained between the fontanometer and 
CSF pressure measurements in babies with post- 
haemorrhagic hydrocephalus and also in the term 
infants with a hypoxic-ischaemic encephalopathy 
enables those babies developing such problems to 
have continuous non-invasive pressure monitoring 
without resorting to invasive techniques, with the 
accompanying hazards.11!* Information about 
changes in intracranial pressure can now be 
obtained ın a wide range of neonates and the 
efficacy of the various therapeutic manoeuvres that 
are commonly used to lower intracramal pressure? * 
may now be evaluated safely and accurately. 


MJR 1s supported by the Spastics Soaety We thank the nursing 
and medical staff of the intensive care nursery and Mr P Goddard 
of the biomedical engineering unit for their help. 
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Thirty years ago 
The nephrotic syndrome in early infancy 


H McC Giles, R C B Pugh, E M Darmady, Fay Stranack, and L I Woolf (London and Portsmouth)—Arch 
Dis Child 1957;32:167-80 


Thirty years ago congenital nephrosis was less clearly defined as a separate entity from idiopathic nephrosis than it 1s 
today Three infants with this disorder were described. Two were brother and sister, and their parents and paternal 
grandparents were first cousins The parents of the third patient, a boy, were second cousins once removed. The common 
chnical features included oedema, heavy proteinuria, and hypoalbuminaemia, which were noted at birth or by 6 weeks of 
age The serum cholesterol was markedly raised ın the two siblings. All three infants died before the age of 6 months 

The most striking postmortem findings were in the histology of the kidneys: 

(1) The predominant lesions were in the renal tubules, especially in the cortex, with severe dilatation of the lumen and 
flattening or hyperplasia of the lining cells, and with vacuolation, cloudy swelling, or hyaline droplet degeneration of the 
epithelium Glomerular damage was minimal and thought probably to be secondary. 

(1) Microdissection of the kidneys revealed that the first part of the proximal tubule was replaced by a long and narrow 
neck lined by thin and flattened epithelium The remainder of the proximal tubule was ballooned and considerably wider 
than normal. 

(iu) Doubly refractile crystalline material was found in alcohol fixed tissues (liver, bone marrow, spleen, and kidney). 
Its identity or importance was unknown The pattern of the ammoaciduna in all three infants and the absence of 
significant glycosuria, however, excluded cystine storage disease 

The authors concluded that all three infants suffered from the same basic disorder and that inhentance as an autosomal 
recessive characteristic could well explain its occurrence. On the basis of the histological appearances the renal changes 
were thought to be consistent with “‘nephrosis”, using the term in the sense of a pnmary tubular disorder 


Comment. It seems very probable that the cases reported ın this paper fall into the so called Finnish type of congenital 
nephrosis. While tubular dilatation is pronounced, electron microscopy has revealed that the primary defect hes in fusion 
of the glomerular foot processes Prenatal diagnosis 1s now possible in affected families by showing excess a fetoprotein in 
liquor amnu between 14 and 18 weeks’ gestation The disease itself remains uniformly fatal unless the unfortunate infant 
is submitted to bilateral nephrectomy and thereafter kept alive by peritoneal or haemodialysis until a renal transplant is 
practicable 3 H HUTCHISON 
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Influence of intravenous fat emulsion on serum 
bilirubin in very low birthweight neonates 


Y W BRANS, D A RITTER, J D KENNY, D S ANDREW, E B DUTTON, 
AND D W CARRILLO i 


Perinatal Research Laboratory, Departments of Pediatrics and Obstetrics and Gynecology, University of 
Texas Health Science Center, San Antonio, Texas, and Department of Pediatrics, Temple University School 
of Medicine, Philadelphia, Pennsylvania, United States of America 


SUMMARY Thirty nine very low birthweight neonates (with a birth weight of 820 to 1500 g and 
gestation of 27 to 34 weeks) who required total parenteral nutrition were randomly assigned to 
one of three regimens of administration of fat emulsion for a period of eight days. Groups 1 and 2 
received the emulsion at a constant rate over 24 and 16 hours, respectively, beginning with a daily 
dosage of 1 g/kg and increasing daily by 1 g/kg to a maximum of 4 g/kg. Group 3 received the 
emulsion at a constant rate of 4 g/kg a day over 24 hours. Plasma concentrations of free fatty acids 
and serum concentrations of total bilirubin, apparent unbound bilirubin, and albumin were 
measured at regular intervals. Effects of the three regimens on serum bilirubin measurements 
were determined. The regimen of fat infusion and rate of infusion seemed to have no effect on 
serum concentrations of total and apparent unbound bilirubin, although there was a trend 
towards greater variability ın apparent unbound concentrations with the intermittent regimen. 


The use of fat emulsions for total parenteral 
nutrition of very low birthweight neonates has 
gained widespread acceptance in an attempt to 
provide better energy intakes The limited metabo- 
lic tolerance of tiny neonates, shown long ago with 
dextrose and ammo acid solutions,’ unfortunately 
applies also to lipids. Neonates with birth weights 
between 750 and 1500 g respond to infusion of fat 
emulsions with sharp increases in their plasma 
concentrations of total lipids, free glycerol, trig- 
lycerıdes, free fatty acids, and cholesterol.?* These 
increases are quite unpredictable and vanable in 
magnitude. As the greatest need for parenteral 
energy occurs dunng the first postnatal days when 
the liver has not yet reached its full bilirubin 
conjugating potential concern has been expressed 
about displacement of bilirubin from albumin in the 
presence of high concentrations of free fatty acids. 
This study was designed to compare the effects of 
three commonly used regimens for infusion of fat 
emulsions on serum bilirubin measurements. 


Patients and methods 


Tolerance to parenterally administered fat emul- 
sions was studied ın neonates weighing 1500 g or less 


at birth. Informed parental consent was obtained in 
all cases. Birth weights were recorded to the nearest 
10 g. Gestational ages were determined from the 
mother’s menstrual history, checked in most cases 
by sonographic determination of the biparietal 
diameter, and confirmed by physical examination of 
the neonate. All neonates were normally grown— 
that is, their birth weights were between the 10th 
and 90th centiles for gestational maturity, sex, and 
race. Separate birthweight and gestational age 
curves were used for hispanic (Gibbs CE. Unpub- 
lished data.), white Anglo-Amenican,° and black® 
babies. Neonates weighing less than 750 g at birth or 
with estimated gestational ages below 27 weeks were 
excluded from the study 

The neonates were managed in accordance with 
the usual practices for our nursery. Phototherapy 
was used in all neonates from birth and generally 
continued throughout the study. Total parenteral 
nutrition was started on the third postnatal day 
unless otherwise indicated.* The neonates received 
fat emulsion (Intralipid, KabiVitrum, Alameda, 
California, Umted States) according to one of three 
randomly allocated regimens. Those in group 1 
received the fat emulsion at a constant rate over 24 
hours, beginning at a daily dosage of 1 g/kg and 
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increasing by 1 g/kg on each successive day to 
a daily maximum of 4 g/kg. Those in group 2 
received fat emulsion at a constant rate over 
16 hours followed by eight hours without infusion 
of fats, daily dosage was the same as in group 1. 
Those ım group 3 received fat emulsion at a 
constant rate over 24 hours with a daily dosage 
of 4 g/kg from the beginning of the infusion. 
Total parenteral nutntion fluids, fat emulsion 
excepted, were admimistered through an arterial 
umbulical catheter as long as the neonate required 
the catheter for blood gas monitoring. If the 
catheter was removed the fluids were administered 
through peripheral veins. The fat emulsion 
was infused through a peripheral vein used for no 
other purpose. No enteral feedings were provided 
during the study. Amounts of blood removed for 
study or clinical purposes were carefully tabulated 
and replaced by packed red blood cells whenever 
7-10% of the baby’s blood volume was estimated to 
have been removed. The study was stopped if a baby 
was unable to tolerate his or her regimen of fat 
emulsion—that 1s, if the plasma was frankly creamy 
on inspection whenever a blood sample was 
obtained for the study. 

The study lasted eight days. Blood samples were 
obtained through the umbilical catheter (after clear- 
ing the line by removing 3 ml of blood, which were 
replaced after obtaining the blood sample) or by 
heelstick before beginning the fat emulsion and 
every 24 hours thereafter. Plasma concentrations of 
free fatty acids were determined ın quadruplicate as 
previously described.” Serum concentrations of total 
bilirubin and apparent unbound bilrubin were 
determined in triplicate by a direct spectropho- 
tometric technique ’ Serum concentrations of albu- 
min were determined ın triplicate by a colonmetric 
technique ê Conjugated hyperbilirubinaemia did not 
occur in any neonate, with all direct bilirubin values 
being 17 pmol/l or less. 


Statistical analysis. Each variable was analysed by 
means of one way analysis of variance to detect 
differences between the three groups at a given time 
during the study When main effect differences were 
detected (F test, p<0-05), Duncan’s multiple range 
test was applied to locate differences between means 
for various groups. A significance level of px<0-05 
was chosen to define significance. Within each 
group, the mean value for each day of study was 
compared with the pre-infusion value by means of a 
one tailed Student’s paired f test as mean values 
were predicted to increase or to remain stable but 
not to decrease. As eight comparisons within a set of 
data were made, p<0-10/8 or p<0-013 was needed 
to indicate significant differences. Relations be- 


tween two vanables were studied by regression 
analysis. 


Results 


Of the 39 neonates who were randomly allocated to 
one of the study groups, one baby in group 1 was 
consistently unable to tolerate fat emulsion: his 
plasma was frankly creamy when he was receiving 
only 1 g/kg/day of fat emulsion and he also poorly 
tolerated glucose and amino acids, his data were 
excluded from analysis The remaining 38 neonates 
are described in the Table. Burth weights ranged 
from 820 to 1500 g, gestational ages from 27 to 34 
weeks, and postnatal ages at the time of enrolment 
from 1 to 9 days. There were no significant 
differences between the three groups in mean birth 
weights, gestational ages, and postnatal ages. 

Nine babies did not complete the eight day study. 
In group 1 one baby died of hyaline membrane 
disease. In group 2 two babies required surgical 
treatment for necrotising enterocolitis, one died of 
hyaline membrane disease, one had severe hyper- 
lipaemia, one was removed from the study at the 
request of the parents, and in one the lipid infusion 
was interrupted inadvertently. In group 3 one baby- 
had severe hyperlipaemia and one was removed 
from the study when enteral feedings were started 
madvertently. Data from these babies up to the time 
of stopping the study were included in the analysis. 

Plasma concentrations of free fatty acids ranged 
from 0-13 to 7 89 mmol/l. In groups 1 and 2 mean 
concentrations increased with the rate of lipid 
infusion and stabilised at a daily infusion rate of 
4 g/kg. In group 3 concentrations increased sharply 
as soon as the lipid infusion started and remained 
fairly stable thereafter (Figure). 

Mean serum concentrations of total bilirubin 
before infusion of lipids and during each day of lipid 
infusion are depicted in the Figure. In some in- 


Table Characteristics of the 38 neonates studied Values 
are No or mean (SD) [range] 











Group 
I 2 3 
No 14 13 11 
Sex (M/F) 104 8/5 a7 
Race (H/W/B)* V1 82 83/0 
Burth weight (g) 1190 (196) 1160 (218) 1160 (226) 
[820-1480] [820-1500] [820-1500] 
Gestational age (weeks) 29 (17) 29 (1 3) 29 (1 3) 
{27-34} {2731 [28-31] 
Postnatal age (days) 4 (1-9) 3 (16) 3 (1 4), 
[1-9] [27 [25] 
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stances concentrations were not measurable due to 
hyperlipaemia of the sample, characterised by a 
visible layer of cream after the blood sample had 
been centrifuged Within each group, bilirubin 
concentrations during infusion of lipids were not 
statistically different from  pre-infuston con- 
centrations—that ıs, the mean differences between 
concentrations on a given day or on a given rate of 
lipid intake and pre-infusion concentrations were 
not significantly different from zero. On a given day 
during the study mean bilirubin concentrations were 
similar for all three study groups. For individual 
neonates, bilirubin concentrations followed the 
trend that would be expected during the first one to 
two weeks after birth—that is, a rise followed by 
stable or decreasing values. No baby required any 
type of exchange transfusion during the study. Only 
five neonates ın group 1, three in group 2, and three 
in group 3 had any measurable total bilirubin 
concentrations in excess of 171 umol/l dumng the 
study. 

Serum concentrations of apparent unbound bili- 
rubin ranged from 1 to 45 nmol/l Only five neonates 
in group 1, three in group 2, and two in group 3 had 
any concentrations ın excess of 20 nmol/l and only 
one in each group had concentrations higher than 
30 nmol/l. There was no correlation between con- 
centrations of apparent unbound bilirubin and 
concentrations of total lipids, free glycerol, tn- 
glycerides, and cholesterol Of particular importance 
was the absence of correlation between concentra- 
tions of apparent unbound bilirubin and free fatty 
acids. Within each study group, concentrations of 
apparent unbound bilirubin during infuston of lipids 
were not statistically different from pre-infusion 
concentrations. On a given day of study mean 
concentrations were similar for all three study 
groups (Figure) 

Serum concentrations of albumin were not 
affected by either duration of lipid fusion or the 
regimen of lipid infusion. Mean (2 SE) pre-infuston 
concentrations were significantly lower in group 3 
than in group 1 (392 (21-8) umol/I v 441 (8-8) pmol/!, 
p<0-05). This small difference was most likely 
Spurious as no continuous trend was evident and the 
difference, though significant, was of doubtful 
clinical importance. 


Discussion 


Theoretically, parenteral fat emulsions may affect 
the bilirubin metabolism of a neonate in two 
conflicting manners. 

On the one hand, particles of fat emulsions are 
capable of binding unconjugated bilirubin in 


vitro.” '” This affinity for bilirubin ıs considerably - 


weaker than the affinity of albumin, non-albumin 
serum proteins, and red blood cell membranes.” In 
vitro, fat particles may displace bilirubin from red- 
cell membranes when the bilirubin:albumin molar 
ratio exceeds 2. Thus it ıs possible that fat particles 
exert some protective effect against bilitubin 
encephalopathy '° 

On the other hand, fat emulsions are metabolised 
ın vivo, with resulting production of free fatty acids. 
Although the pnmary binding sites of bilirubin and 
free fatty acids on albumin are quite distinct, free 
fatty acids in high concentrations may encroach on 
the bilirubin binding site and displace bilirubin from 
albumin. Liberation of bilirubin may result in a 
rising concentration of unbound bilirubin, poten- 
tially increasing the risk of encephalopathy. 
Although tt is usually recommended to keep the free 
fatty acid:albumin molar ratio below 6 to limit the 
risks of toxicity,” the ratios above which displace- 
ment of bilirubin might occur have been variably 
estimated at 4,!! 1? 5,3 6,'4 and 10.° In fact only one 
study has actually shown the occurrence of free 
bilirubin when the ratio exceeded 6.'* Whether the 
circulating fat particles are able to bind the bilirubin 
that has been liberated by the excess of free fatty 
acids and to clear it through the reticuloendothelial 
system, thereby protecting the brain, remains 
speculative but ıs an interesting thought. There is in 
vitro evidence that a few of the medium chain fatty 
acids may improve the binding of bilirubin to 
albumin and that this effect varies with the length of 
the cham.! In our clinical study, however, the 
concentration of total free fatty acids seemed to 
have little effect on the concentration of apparent 
unbound bilirubin as measured by the peroxidase 
assay. Free fatty acids concentrations as high as 7-89 
mmol/l were observed. Yet there was no correlation 
between apparent unbound bilirubin concentrations 
and concentrations of free fatty acids There are at 
least four posstble explanations for these findings. 

(1) Bilirubin may not be displaced from albumin, 
even at these high plasma concentrations of free 
fatty acids 

(2) Bilirubin freed from albumin may be bound 
by other means—namely, non-albumin serum pro- 
teins, erythrocytic membranes, or lipid particles. 

(3) Concentrations of apparent unbound bili- 
rubin measured by the standard dilute assay may be 
falsely low, reflective of the 40-fold dilution in the 
system. 

(4) Phototsomers of bilirubin IX alpha (ZZ) may 
differ in their interaction with free fatty acids 

Interpretation of serum concentrations of appar- 
ent unbound bilirubin ts hampered by the lack of 
pathological correlates.'*'* Although, in theory at 
least, any amount of unbound bilirubin may jeopar- 
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dise cerebral metabolism, it 1s not known how much 

unbound bilirubin must.be present to produce 
. bilirubin encephalopathy or whether there ıs a 
' relation between the amount of unbound bilirubin 
and the severity of the cerebral insult. In this study 
we observed serum concentrations of apparent 
unbound bilirubin as high as 45 nmol/l without any 
detectable clinical signs of encephalopathy. Only 
one of the two babies who died dunng the study had 
a postmortem examination performed and he had 
no evidence of kernicterus; the maximal concentra- 
tion of apparent unbound bilirubin in this baby was 
16-4 nmol/l. 

Previous studies have indicated that neonates who 
received intermittent infusions of fat emulsions 
showed evidence of considerable fluctuations in free 
fatty acid:albumin molar ratios and also had very 
high ratios (in excess of 15).!° By comparison, this 
ratio did not fluctuate during continuous infusions of 
up to 2 g/kg per day. Over 2 g/kg, however, the 
ratios reportedly averaged 10 to 16.'° This may be 
another argument in favour of continuous infusion 
of fat emulsions at a constant rate. 

The observation that fat emulsions interfere with 
the spectrophotometnic determination of serum 
bilirubin concentrations has been made pre- 
viously.” In that study, however, the presence of fat 
particles caused an overestimation in the concentra- 
tion of conjugated bilirubin, not of total bilirubin. In 
the present study creaminess of a plasma sample was 
not judged in the same way in the nursery where the 
samples were obtained and in the laboratory where 
they were assayed. If a plasma sample was judged in 
the nursery to be excessively creamy—admittedly, a 
very subjective judgment—the study was stopped 
and the baby excluded from the study. If, on the 
other hand, an occasional total bilirubin concentra- 
tion was not measurable or spuriously raised in the 
laboratory because of their assessment of excessive 
creaminess, that particular value was not reported 
but the baby was not excluded from the study. 


This study was supported m part by grant HD 15967 from the 
National Institute of Child Health and Human Development, 
Bethesda, Maryland, and by KabiVitrum, Alameda, Cahforma 
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Human milk vitamin content after pasteurisation, 
storage, or tube feeding 
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SUMMARY We investigated the effect of the composition of the storage container, Holder 
pasteurisation, and conditions during tube feeding on the concentration of selected vitamins in 
human milk. Though the fat soluble vitamins A, D, and E were not affected, the concentration of 
several water soluble vitamins decreased. The lower vitamin C concentration of milk stored in 
polypropylene containers compared with milk stored in glass containers (29%) was not 
significant. Holder pasteurisation significantly lowered the concentrations of vitamins C (36%), 
folacin (31%), and Bg (15%). Tube feeding significantly lowered the concentrations of vitamins 
C (44%) and Bs (19%), and exposure to phototherapy seemed to lower the vitamin C 
concentration (53%) further. 

Low birthweight infants have increased vitamin requirements. Vitamin losses in expressed 
human milk before or during feeding may increase the incidence of vitamin deficiencies in these 


babies. 


The vitamin concentration of human milk may not 
satisfy the requirements of the preterm baby.” This 
problem could be aggravated if vitamin losses occur 
during pasteurisation and storage of the milk. 
Vitamin losses due to these factors have been 
extensively studied ın cows’ milk? but have received 
little attention in human milk.! 3 

Further losses could occur during feeding due to 
exposure of the milk to light—for example, 
phototherapy—and by adsorption of vitamins to the 
walls of the containers and the tubing of the feeding 
system. These factors do influence the concentration 
of vitamins B, and Be.’ and A, D, and E> of 
parenteral solutions. In human milk only the losses 
of vitamins B, and A during feeding have been 
studied.® 7 

We therefore studied the influence of pasteurisa- 
tion, composition of the storage container, and 
conditions during tube feeding on the concentration 
of selected vitamins in human milk. 


Materials and methods 


Milk samples. Milk was obtained from healthy 
mothers who were not receiving any medication or 
vitamin supplements. Ther infants had been born at 
term and breast fed for one to eight months. 


Morning specumens were obtamed using a hand 
suction pump (Kaneson®, Yanase Waitch, Osaka, 
Japan) and stored ın polypropylene bottles (120 ml 
Axifeed®, Mecomfa, Lisse, The Netherlands), 
wrapped ın aluminium foil in a domestic refrigerator 
(4°C) after standard mstructions. All specimens 
were transported within four hours in iceboxes to 
the hospital, where they were immediately com- 
bined to make up nine different pools of 160 ml. 
After thorough mixing each pool was divided mto 
five samples and the various treatments begun. 


Control sample 

Twenty ml from each pool were stored in two 10 ml 
sterile air tight containers, which were completely 
filled and covered in alummuum foil. The composi- 
tion of these polypropylene containers was identical 
to that of the Axifeed bottle. All samples were 
stored at —20°C for three weeks until analysed. The 
fat soluble and B vitamin concentrations measured 
at this time were used as the control values for all 
experiments, while the vitamin C concentrations 
measured at this time were only used as the control 
value for the experiment on the influence of the 
composition of the storage container. As vitamin C 
is unstable? the control sample for the experiments 
on the influence of pasteurisation, feeding pro- 
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cedure, and ‘phototherapy was handled differently: 
two ml from each pool were stored in a 2 ml sterile 
air tight container covered with aluminium foil, 
containing 2 mg reduced glutathione, at 4°C until 
vitamin C analysis within 48 hours after the milk 
collection 


Effect of various treatments. All samples were 
stored ın conditions identical to those of the control 
samples 3 


Influence of the composition of the storage container 


Twenty ml of each pool were stored in two 10 ml 
sterile air tight glass containers in exactly the same 
conditions as described for the control sample until 
vitamin analysis (which included analysis for vitamin 
C). This allowed us to compare the influence on the 
vitamin content of storage in the glass with the 
polypropylene container 


Influence of pasteurisation 


Holder pasteunsation, 62-5°C for 30 minutes, was 
performed on samples of 50 ml of each pool in 
sterile air tight polypropylene bottles (Axfeed) 
according to the recommendations of the Depart- 
ment of Health and Social Security.? Preliminary 
studies showed that our system warmed the milk 
samples to 62-5°C within eight minutes and subse- 


quently cooled them to 20°C within five minutes. In . 


this experiment two samples were discarded after a 
technical failure resulted in a prolonged heating 
period. 


Losses -during feeding 

The feeding procedure used for low birthweight 
infants was imitated. A 20 ml sample of each pool 
was drawn up into a 20 ml sterile polypropylene 
syringe (Once, Asik, Denmark) and pumped at a 
rate of 4 ml/hour through 180 cm of polyvinylchlor- 
ide (PVC) connecting tubing (Talas, Ommen, The 
Netherlands) and a 100 cm 5 charniere PVC feeding 
tube (Unoplast, Denmark) into a sterile polypropy- 
lene container protected from light by aluminium 
foil. The syringe, with an eccentnec nozzle, was held 
at an angle of 30° to prevent accumulation of fat in 
the syringe '° During the infusion time of five hours 
the system was exposed to the normal fluorescent 
lighting and temperature (28°C) of our neonatal 
unit. 


Losses during feeding and phototherapy 

Using the same infusion system as described above, 
the milk was also exposed to phototherapy for half 
an hour by running 100 cm of the connecting tubing 
through an incubator (32°C) placed under a photo- 
therapy unit (four blue lamps Philips TL 20W/S2 and 


four Sylvama daylight lamps F20 WID-RS, 35 cm 
above the tubing system) 


Vitamin analysis. The following vitamins were 
measured by high performance liquid chromato- 
graphic methods. Vitamins A (ail-transretrmol)!! 
and E (a-tocopherol)! were determined after 
alkaline saponification and vitamins B, and Bg were 
analysed as their biologically active cofactors, flavin 
adenine dinucleotide" and pyridoxal 5’-phosphate, '* 
respectively. Vitamin C was measured as L-ascorbic 
acid plus dehydro-L-ascorbic acid.® 

The vitamin B, content was measured by com- 
petitive protein binding assay using purified intrinsic 
factor (Sigma Chemical Company, St Louis, Mis- 
souri, United States). Vitamin By. was extracted 
in boiling 0-1M sodium acetate buffer (pH 4-8) 
containing 0-005% (weight/volume) potassium 
cyanide (15 minutes at 100°C). To reduce non- 
specific binding in the competitive protein binding 
assay, which is observed with milk samples using 
only acetate extraction, an alkaline denaturation 
step (20 minutes at 37°C in 0-1M sodium hydroxide) 
was performed before acetate extraction. 

The folacin content was estimated as the ‘free’ 5- 
methyltetrahydrofolic acid (5-MeTHF) content by 
radioassay using purified folate binding protein 
(Sigma Chemical Company) as binder.'® 5-MeTHF 
purified on reversed phase high performance liquid 
chromatography was used as the standard and 
tritiated pteroylmonoglutamic acid as the tracer. 
Milk folates were extracted in a boiling 0-2M borate 
buffer (pH 9-3) containing 1% (weight/volume) 
freshly added vitamin C. The presence of poly- 
glutamate forms of 5-MeTHF may result ın a slight 
overestimation of the free folacin content using a 
radioassay.!” 

Vitamin D was quantitated as the 25- 
hydroxyvitamun D (25-OHD) present in the lipid 
extract, which accounts for at least 75% of its 
antirachitic activity present ın human milk. The 25- 
OHD content in the total lipid extract was 
quantitated by competitive protein binding assay,’® 
but before the assay the extract was purified by 
straight phase high performance liquid chroma- 


tography. 


Statistical analysis. Evaluation of the results was 
performed using the paired ¢ test with the help of the 
department of statistics (Dr T Stijnen). To correct 
for multiple comparisons only p values <0-01 were 
regarded as significant. 


Results 


The composition of the storage container (Table 1) 
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Table 1 Differences in vitamin concentrations of human milk stored in polypropylene or glass containers Values are mean 


(SD) [range] 








Vitamun n Polypropylene Glass 

A (umovl) 9 132 (083) [050-3 15} 139 (084) [0 54-3 25] 
D (pmol/l) 8 143 (64) [68-260] 149 (59) [78-252] 
E (umol) 9 71 (28) [30-112] 77 BH 4334150] 
By (umol) 9 059 (016) [035-0 87] 057 (016) [034081] 
Ba (nmol) 9 86 B6 [37-156] % B) BHII] 
Biz (pmol) 8 309 (133) 157-523] 297 (128) 1149-501] 
Folaan (nmol/l) 8 B 24) mno] B 25 Menj 
C (pmo) 5 i41 (45) {75-189} 174 (40) {127-209} 





Table 2 Influence of pasteurtsation, tube feeding, and 
phototherapy on vitamins in human milk 











Vawnin Mean (SD) % remawung after 

Pasteurssation Tube feeding Tube feeding 

+ phototherapy 

A 103 (15) 94 (19) 102 (19) 
D 103 (10) 101 (14) 100 (8) 
n 106 (13) 100 (13) 100 (12) 
B 94 (8) 98 (7) 97 (2) 
Be 85 (8)°* 81 (12)** 83 (11)? 
By 90 (10) 97 (6) 101 (7) 
Folaan 69 (8)** 99 (12) 110 (17) 
C 64 (12)"* 56 (22)** 47 (22)*? 
*p<0 01, 
**p<0 001 


only affected the vitamin C concentration, which 
was 29% lower in the milk in the polypropylene 
containers compared with the milk in the glass 
containers. The fall in the vitamin C concentration 
was not significant (p=0-02) 

Pasteunsation (Table 2) did not influence the 
concentrations of vitamins A, D, E, B2, and B,2 
There were, however, significant losses of vitamins 
Bs (15%), C (36%), and folacin (31%) 

Delivery of the milk through a feeding system 
(Table 2) lowered the vitamin C and vitamin Bs 
concentrations by 44% and 19%, respectively. 
Additional exposure of the milk in the tubing to 
phototherapy (Table 2) resulted in a similar fall in 
the vitamin B, concentration (17%) and a slightly 
greater fall in the vitamin C concentration (53%) 


Discussion 


Our study shows that the composition of the storage 
container, pasteurisation, and conditions dunng 
tube feeding can lower the vitamin content of 
human milk. 

Plastic containers are preferred for storing fresh 
human milk because leucocytes are lost by adher- 
ence to the wall of glass containers !° Plastic 
containers, however, may adsorb vitamins onto 


their walls In parenteral solutions vitamins A, D, 
and E are lost by adsorption to plastic.” We found 
that the concentrations of the vitamins A, D, E, Bo, 
Be, Bj2, and folacin were the same when the milk 
was stored by polypropylene containers compared 
with storage in glass containers. The lower vitamin 
C concentration in the polypropylene container was 
not regarded as significant in our study because of 
the multiple statistical comparisons performed 
These findings are, however, being followed up. 

In addition to the influence that the composition 
of the containers has on the vitamin concentrations 
of human milk, the duration and the temperature of 
storage may influence the vitamin concentrations 
too. This 1s well known for vitamin C” ” and was 
taken into account in our study. Recently, however, 
Bank et al have shown that folacin concentrations 
may also fall in stored human milk,” although this 
was not found in a previous study.”! Concentrations 
of other vitamins may also be unstable in human 
milk. We intended to study the vitamin content of 
our samples after three months’ storage, but 
unfortunately lost all these samples due to refnigera- 
tion failure. 

Holder pasteurisation ıs used by many milkbanks. 
Although its influence on the immunological 
components” and macronutrients has been studied, 
its influence, however, on vitamin concentrations 
has received little attention. We observed a signifi- 
cant decrease in vitamin Bę concentrations, while 
vitamin A, D, E, Bs, and By concentrations 
remained stable, similar to the findings in cows’ 
milk.* The observed decrease of vitamin Be may, 
however, have been the result of hydrolysis to its 
non-phosphorylated forms pyridoxal. The decrease 
of the vitamins C (36%) and folacin (31%) was 
greater than has been reported for cows’ milk (20% 
and 10%, respectively).2 Other methods of heat 
treatment using a shorter time? or a lower 
temperature” might be preferable. Goldblum et al 
found no decline of vitamin B}, Bz, Bs, C, and 
folacin concentrations with rapid high temperature 
treatment.? Ford et al have already pointed out that 
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Holder pasteurisation of human milk decreases the 
bioavailability of certain vitamins—for example, 
folacin—by damaging their binding proteins.2 

Vitamin losses from banked human milk may also 
occur during feeding because of photo-oxidation® or 
by adsorption to the tubing used.’ We only found a 
significant loss of vitamins B, and C. Addition of 
phototherapy did not affect the vitamin losses 
except for a small increase in the loss of vitamin C. 
Previous studies with parenteral solutions showed a 
decrease in vitamins B, and Be due to photo- 
oxidation* and A, D, and E due to adsorption to the 
feeding system.” 

In enteral feeding only vitamins A and B, had 
previously been studied: Bryant et al found no 
decrease of vitamin A in feeding formula” and 
Bates et al found a decrease of vitamin A and B; ın 
dnp human milk, which they suggested was due to 
photo-oxidation.” The discrepancies between these 
findings and ours need an explanation In the 
parenteral solutions studied no fat or proteins were 
present and in human milk binding of vitamins A, 
D, and E to these substances may limit adsorptive 
losses. The higher fat content of the expressed 
human milk used ın our study may also have limited 
the penetration of light into the milk and prevented 
the vitamin A and B losses due to photo-oxidation 
found by Bates et al in their study using dnp milk,° 
which has a lower fat content. Furthermore, in the 
study of Bates et al the exposure time to photother- 
apy was much longer than in our study (six hours as 
against half an hour). Vitamins Bg and C had not 
been studied previously i in human milk, but studies 
in parenteral feeding* and cows’ milk have shown 
that these vitamins are particularly sensitive to 
photo-oxidation. In our study we tred to imitate 
two feeding methods often used for low birthweight 
infants. Further studies are needed to investigate 
which of the factors present in these situations—for 
example, exposure time, intensity and wavelength 
of light, or environmental temperature—are the 
most important. It 1s also important to realise that 
photo-oxidative losses during collection of milk by 
the mother or preparation of feeds in the neonatal 
unit could also occur. 

In conclusion, we found a significant decrease of 
several vitamins in human mulk during storage 
(vitamin C), pasteurisation (vitamins Bg, folacin, 
and C), and delivery through a tubing system 
(vitamins Bg and C). These losses could accumulate 
as in routine use the milk passes through all these 
stages. 

The low birthweight infant 1s born with marginal 
reserves of fat soluble vitamins and may require 
more water soluble vitamins.’ It seems that rou- 
tinely used methods for processing and feeding 


human milk to low birthweight babies do not 
influence the concentration of fat soluble vitamins 
but do lower the concentration of water soluble 
vitamins. Supplementation with water soluble 
vitamins may be necessary when the low birthweight 
infant 1s fed with expressed human milk. 


We thank the mothers for providing the mulk samples, Mrs 
J Caljouw of La Léche League for her help, and Mrs I Haasnoot, 
J Ferran, and M Silverentand for the technical help 
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's UMMARY, “A rigorously designed auxological study was carried out to assess the operational 
chaete istics of the knemometer and the value of short term lower leg and height measurements 
in estimating and predicting rates of linear growth. Measurements were made on 18 normal 
childten monthly for six months and on six normal children weekly for six weeks. Six other 
children measured weekly underwent tonsillectomy after three weeks to determine the effect of 
stress on growth. The measurement protocol permitted estimations of both inter- and 
intraobserver variation. 

~- Knemometry 1s a sensitive, precise, and robust technique that enables accurate measurements 
to be made of the lower leg by interchangeable observers. The lower leg does not grow smoothly 
and variations in growth rate seen in both healthy children and children with transient 
intercurrent stress limit the practical clinical value of knemometry to the measurement of linear 


growth in the short term. 


The knemometer (Fig. 1) 1s an instrument designed 
to measure the length of the lower leg with great 
accuracy,’ thereby permitting the calculation of 
rates of linear growth at time intervals as short as 
daily” or intradaily.* The availability of this tech- 
nique has led to speculation that ıt may be useful in 
measuring the growth response to different forms of 
treatment in shorter time intervals than has been 
possible hitherto. The only published assessment of 
the operational characteristics of the knemometer ts 
that of the inventors,! and no study has been 
reported describing the relation of lower leg growth 
to that of overall height or of the value of short term 
measurements to predict growth in the longer term 

The machine is expensive and the technique special- 
ised and fairly time consuming. We have therefore 
performed an audit of knemometry to assess its 
strengths and weaknesses as a clinical research tool. 


Methods 


The measurers were an auxologist (M), two research 
nurses (C and S) and a paediatrician (J), all of whom 
had been instructed in the use of the knemometer by 
its inventor, Dr I M Valk. All measurements were 
made between April and September 1985 in the 
action laboratory at our hospital Every time a child 
attended the laboratory single measurements were 
made in the following sequence: weight (Avery 
beam balance), standing and sitting height* (Har- 
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' penden Stadiometers), and mid-tnceps and sub- 


scapular skinfold thickness (Holtain calipers). Then 
followed measurements of lower leg length by 
knemometry. 

The child was placed on the adjustable seat with 
the position of the feet on the measurement table 
determined by an individually drawn template used 
at each visit. When the child was comfortable and 
relaxed a horizontal measurmg plate connected to 
an electronic Sony Digiruler (Sony Magnescale Inc, 
Japan; measurement interval 0-1 mm) was placed on 
the upper surface of the knee. The child was then 
moved backwards and forwards on the frictionless 
chair mount and the leg moved from side to side 
until a stable maximum reading was achieved. Six 
sequential determinations of tibial length were made 
at each visit in the monthly study and four at each 
visit ın the weekly study, the child leaving the seat 
and walking a few steps between each measurement. 

At each attendance the child was measured by 
two observers working sequentially and totally 
independently The same observer pair then 
measured the child at each subsequent visit. At the 
first visit each observer positioned the child on the 
knemometer and noted the settings, which were 
then used by that observer in all subsequent visits to 
allow reproducible placing of the child. On 27 
occasions the designated observer was absent and a 
substitute observer used the designated observer’s 
settings to position the child. All readings of 





Fig 1 The knemometer in use 


conventional auxology and knemometry were re- 
corded on counterfoil and stored immediately in 
sealed envelopes until analysis at the end of the 
study. At each visit notes were made on the child’s 
activities and any symptoms or illness that had 
occurred since the last vistt All measurements on a 
child were made on the same weekday between 1500 
and 1800h to coincide with the described intradaily 
plateau of postural change in lower leg length.? No 
child defaulted a planned measuning visit. Informed 
parental consent was obtained in all cases and the 
study was approved by the hospital ethical commit- 
tee. 


Subjects 


All the children were white local residents from the 
muddle and professional classes. 


Monthly measurements. Six normal boys (aged 
5-5 to 9-8 years) and 12 normal girls (aged 5-5 to 
10-5 years) were measured for six months. 
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Weekly measurements. Six children (three boys 
and three girls aged 7-0 to, 10-0 years)’ were 
measured for six weeks and once.more 12 weeks” 
later They were all in good health at the start ofthe- 


study but by chance all three boys had mild, self : 


limiting illnesses during the study, whereas the. ‘girls - 
remained well Six further children (four girls. ‘ahd 
two boys aged 3-7 to 13-4 years) were measured 


weekly for three weeks before and after. torisillee- 3 


tomy 
Results aera 


‘Variation in measurement within and between ebser- 
vers. The sets of six knemometry- readings rhade at 
monthly intervals by the four observers were’ ana- 
lysed. The number of sets for each observer was: M 
83, J 60, C 56, and S 53. The mean coefficients of 
variation for a set of six readings were 0-09, 0-08, 
0-10, and 0 10%, respectively. The maximum coeffi- 
cient of variation observed was 0-25%, The 
coefficient of vanation for an observer did not 
change with increasing experience, indicating that a 
learning phenomenon did not occur during the six 
month study. The reproducibility of knemometry 
measurements experienced ın the monthly study led 
to the decision to reduce the number of readings to 
four in a set in the study of normal children 
measured weekly There were 72 sets of four 
readings made by the four observers in which the 
maximum coefficient of variation was 0-13% 

Measuring the children by pairs of observers 
made it possible to analyse if there was a systematic 
variation m estimates of lower leg length between 
members of a pair. In 126 pairs of measurements 
there were eight in which both observers obtained 
the same result. If the null hypothesis ıs that 
observer ‘a’ measures greater than observer ‘b’ 
randomly then a>b on 59 occasions and vice versa. 
In fact a>b occurred on 109 occasions, indicating a 
highly significant (p<0-001) systematic variation. 
Inspection of the two most common measuring pairs 
showed that the variation was specific for each child 
but not for each observer (Table 1), leading to the 
conclusion that the difference between observers in 
the estimate of lower leg length was a function of the 
initial, and therefore subsequent, positioning of the 
child on the knemometer by that observer This 
interpretation was reinforced by the observation 
that on the 27 occasions when an observer substi- 
tuted for an absent colleague the measurement of 
lower leg length was in harmony with the previous 
and subsequent measurements made by the original 
observer. 

In contrast to the systematic variation in measure- 
ment of lower leg length, there was no significant 






ie iy Maximum, “difference (cm) between the two 


«principal pars of. observers for measurements of height, 
“Sitting height, "and lower leg length in individual children 


Measurement 














k Pan o otsean 
R Mars P Haght Sunng height Lower leg 
M and C 14 (1) 16 2) 012 (9 
; 05 (0) 14 Q) ol (7) 
04 (0) 114) 0 12 (5) 
A 11 (3) 10 (2) 024 (4) 
fee 10 (1) 14 (2) 009 (7) 
Dey 03 (0) 13 8) 0 12 (3) 
05(2) 5 05 (4) 007 (4) 
-Mean (SD) 07 (04) 12 (04) 0 12 (005) 
Jand § 17 0) 16 (0) 007 (7) 
12 (0) 07 0) 011 (0) 
14 (1) 26 (2) 0.04 (0) 
06 (0) 14 (0) 028 (1) 
. 14 0) 36 6) 028 (5) 
Mean (SD) _ 13 (40) 20 (10) 0 16 (0 12) 
* The s in parentheses (except for the standard deviation values) show the 


number of times out of seven when the first observer measured higher than the 
second observer 


difference between observers in the estimates of 
increment in lower leg length at monthly intervals. 


` The pair of observers made identical determinations 


of lower leg length increment in five of 108 
estimations and in the remainder observer ‘a’ esti- 
mated a greater increment than observer ‘b’ ın 49 of 
103 estimations, which did not differ significantly 
from that expected by chance, which was 51 of 103. 
These results led to the conclusion that knemometry 
is a precise technique for measuring increments in 
lower leg length at monthly intervals and that 
trained observers can substitute for each other so 
long as the child 1s positioned consistently for each 
measurement. 

Height and sitting height were measured once 
only at each visit so no estimate of intraobserver 
variation could be made. When the measurements 
of height and sitting height were analysed by the two 
principal pairs of observers (Tables 1 and 2) there 
was a consistent difference for height between 
observers M and C and observers J and S that was 
observer specific but not child specific The maxi- 
mum difference between two observers in seven 
measurements on one child was 1-6 cm for height 
and 2 cm for sitting height, which illustrates the 
greater difficulty in measuring sitting height. Analy- 
sis of measurements of height and sitting height by 
the five observer pairs showed significant systematic 
differences in six out of 10 pairings (Table 2). These 
results confirmed that measurement of height and 
sitting height are more prone to systematic observer 
vaniation than ıs knemometry. 


Calculation of linear growth velocities. The seven 
measurements of lower leg length, height, and 


Table 2 Mean (SEM) difference (cm) in measurements of 
height and suting height by different pairs of observers 











Par of observers No Height Suung herghi 
Mean (SEM) Mean (SEM) 

Mands 14 +032 (007)** -~037 (0 14)* 
(~07) (+0 9) 

MandC 49 -035 (005)** -003 (0004) 
(~13) {+0 9) 

Mand] 14 +023 (0 12) +047 (0 14)* 
11) (+11) 

JandS 35 —062 (008)"* -047 (0 15)° 
(~1 5) (-2 0) 

Jand C 14 O15 (014) +002 (019) 


(+16) 





Results show the measurement made by the first observer minus that made by 
the second observer Largest difference between observers is shown m 


*p<6 05, **p<0 001 


sitting height made on the 18 normal children by 
each observer were used to calculate rates of growth 
by linear regression of each measurement on 
decimal age (Table 3). The same calculation permit- 
ted an estimate to be made of the mean goodness of 
fit of the three derived velocities by each observer 
(Table 4), from which it can be seen that the 
professional auxologist (M) was the best measurer 
of height and sitting height but that there was no 
significant difference between the four observers’ 
skill in knemometry The overall goodness of fit for 
lower leg length was some four times better than 
that for height or sitting height, reflecting the 
precision of knemometry. 

The relation between lower leg and height 
Measurement was examined by correlating the 
derived height (H) and lower leg (LL) velocities. 
The resulting equations for the four observers were: 

M: H=2:75 LL- 0-1 (n=11, r=0-76); 


J : H=1-49 LL-10-8 (n= 9, r=0-32); 
C: H=1-43 LL+ 2-7 (n= 9, r=0-62); 
S : H=1-84 LL+ 2:3 (n= 7, r=0-52). 


These show that measurement of lower leg length 
was an indifferent and unpredictable estimator of 
growth in height. Not surprisingly, lower leg length 
was an even poorer predictor of growth in sitting 
height (results not shown). 

From the results presented in Table 3 ıt was 
possible to calculate the percentage variation 
between the two principal pairs of observers M and 
C and J and S in their estimates of height or lower 
leg velocity. For example, for case 11 the estimate of 
height velocity by J was 5-1 cm/year and ee S 6-6 
cm/year The difference between J and S (1-5 
cm/year) expressed as a percentage of the mean 
velocity (5-85 cm/year) was 26%. The mean (SEM) 
difference in height velocity for all five subjects 
made by J and S was 16 (3)% and for lower leg 


Sitting height Lower leg 





Height 


Sunng height Lower leg 


Lower leg Height 


Srnng height 


Heght 


Snnng height Lower leg 








Observer 


Height 





Table 3 Velocity (cmlyear) for height, suting height, and lower leg calculated for each case and each observer 


Case 


No 






Table 4 Mean (SD) goodness of fit of derived. noe oe 
(cmilyear) of height, sitting height, arta lower ‘egilengih, < 
analysed by observer : 





2 3 3 RARR peon TORE 26 eal 
i - M J c oB a 








SPITS A 
Height 018 (006) 033 (608) 029 (0 TE 03910 By" Brew, j 
Sıttng height 018 (0 06) 047 (019) ‘O6t (036) + 048 (0 26) ane et 
Lower leg 006 (001) 0 07 (001) 0 06 (001) 008 (005) > 


88 





33 
68 
4 


Goodness of fit was calculated as the square root of the residual mean square A W X 
of the seven observations used to calculate the velocity Pee aes 


61 
51 
66 


velocity was 12 (4)%. For M and C the results on 
seven subjects were 5 (1)% for height velocity and 
5 (2)% for lower leg length velocity These results 
show the difference between the ‘two pairs of :_ 
= measurers but more importantly aiso show ‘that 
lower leg length velocity calculations were not more 
reproducible within a pair of observers than were 
height velocity calculations. $ 
The power of measurements of lower leg length Gr - 

total height over periods of less than six months to 
predict the overall six monthly growth velocity 
calculated from all seven observations is analysed in 
Table 5. Observations made by the best measurer on 
11 normal children were used The results show that 
there ıs little difference between the reproducibility 
of lower leg and height velocities and that measure- 
ments of either made monthly over five months will 
predict the six monthly velocity within 15% in 
roughly 97% of cases. Over four months the 
prediction widens to 18-6% (mean (2 SD)) for lower 
leg velocity and 28-8% for height velocity Shorter 
time intervals produced even poorer predictions 
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265 
54 
99 
27 
249 
2 05 
3 08 
99 


s 
6 
15 
2 
$ 
24 
33 
44 
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58 
60 
55 
52 
54 
53 
87 
58 


257 
2 13 
% 
09 
234 
208 
191 
257 
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30 
57 
45 
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30 
36 
43 
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The weekly growth of normal children. Measure- 
ments of lower leg length every week ın the six 
normal children are shown ın Figure 2. The parallel- 
ism of the records made by each pair of observers 1s 


51 
80 
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Table5 Predictive value of lower leg and height velocities 
based on observations made at monthly intervals 





6 
9 
15 


Measurement No of Mean (SD) devranon from 
measurements reference velocity (%) 





period 
(months) 
Lower leg Haight 





64 (45) 55 (38) 
88 (49) 114 (87) 
156 (113) 183 (14 4) 
28 7 (237) 21 8 (11-3) 
50 8 (46 2) 522 (346) 
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‘The figures are obtamed trom the 11 children measured by the most accurate 
observer (M) The reference velocity ıs that calculated from seven monthly 
observations, and the percentage deviation is defined as the difference 
between the reference velocity and the observed velocity 
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Velocities were calculated from the hnear regression of seven monthly measurements on decimal age 
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Fig.2 Graphs showing lower leg length of six normal 
children measured by knemometry weekly by two 
independent observers. The three boys (shown on the left) 
had mud self luniting illnesses undicated by the arrow The 
three girls (shown on the right) were asymptomatic 


evident as well as the uneven nature of lower leg 
growth. Each of the three boys suffered a mild self 
limiting illness during the study, and this coincided 
with a decrease in lower leg length. Despite the 
three girls being asymptomatic, they too had uneven 
lower leg growth 

Each of the six children returned for a final 
measurement of lower leg length and height three 
months later. This permitted a comparison to be 
made between the estimate of growth velocity from 
seven measurements at weekly intervals with an 
estimate made from two measurements 12 weeks 
apart (at six and 18 weeks). When the predicted 
lower leg velocity (measured from weeks 0 to 6) was 
expressed as a ratio of the subsequent actual velocity 
(weeks 6 to 18) the values were: 0-57, 0-90, 1-45, 


1-64, 1-76, and 3-2, with a mean of 1-58. When 
predicted height velocity was expressed in this way 
the values were: 0-37, 0-38, 0-52, 0-55, 0-57, and 
0-93, with a mean of 0-56. Averaging the results 
from a pair of observers did not improve matters. 
These findings show that seven weekly measure- 
ments of lower leg length overestimate, whereas 
measurements of height underestimate, growth in 
the next three months. 


The weekly growth of children before and after 
tonsillectomy. Six children measured weekly for 
three weeks before tonsillectomy had a mean (SD) 
increase in lower leg length of 0-12 (0-03) cm. In the 
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Fig.3 Change in lower leg length in sıx children measured 
by knemometry weekly for three weeks before tonsillectomy 
(indicated by T and arrow) and for three weeks thereafter 
The lines jomung the points at 0, 3, 5, and 6 weeks are the 
best fit 


two weeks immediately after the operation there 
was a significant decrease in lower leg length of 
—0-11 (0-04) cm and in the sixth week of study there 
was catch up growth of +0-14 (0-06) cm. These 
observations are shown graphically in Figure 3. 


Discussion 


The study was designed to answer three questions. 
Firstly, how good 1s the knemometer at measuring 
lower leg length? Secondly, how does the lower leg 
grow and what is its relation to growth ın absolute 
height? And thirdly, can measurement of lower leg 
length in the short term be used to predict future 
growth and hence shorten the time needed to assess 
the efficacy of growth promoting treatment. 

Earlter work reported that knemometry can 
document changes ın lower leg length weekly, day 
by day, or even within a day.' (Valk IM Personal 
communication.) We have confirmed some of these 
claims and have shown the device to be a precise, 
robust, and sensitive means of measuring changes in 
lower leg length. After a bnef period of instruction 
observers quickly became proficient in the tech- 
nique We have shown that observers may inter- 
change so long as care is taken in positioning the 
child in exactly the same manner from visit to visit; 
this adds practical flexibility to clinical measure- 
ment. The consistently low coefficient of variation 
between readings taken at a single visit by one 
observer meant that four observations were ad- 
equate for the determination of lower leg length. In 
this study the arithmetic mean of six or four 
observations was always used, but in future work we 
would recommend that four observations should be 
made and if one was deviant it should be discarded. 
A modal estimate of lower leg length will be as good 
as or better than the arithmetic mean The answer to 
the first question ıs unequivocally favourable: the 
knemometer is an excellent tool for measuring lower 
leg length. 

The precision of knemometry revealed an 1rregu- 
lar pattern of lower leg growth from week to week, 
which was explicable in some cases, such as the 
children who suffered short illnesses or underwent 
tonsillectomy, but not in others. This meant that the 
precision of the technique in detecting small changes 
in lower leg length became a potential liability 1f the 
observer wished to use the measurements as an 
indicator of linear bodily growth overall. Different 
parts of the skeleton grow at different rates before 
and during puberty and it was therefore not 
surprising that there was an indifferent correlation 
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Knemometry in assessment of linear K growih 17, 
between growth of the lower leg aa total height 
over six months. More noteworthy was the observa- 
tion that there was httle difference between ‘height 
and lower leg increments ïn the value of measure- - 
ments made over shorter tıme inteivals “than six 
months in the estimation of a six month'velocity. 
The loss of predictive value in Height measurements 
is inherent in the technique, whereas the loss of 
predictive value in lower leg measuremerits is due to 
the inherent irregularity of growth of the lower leg. 
Thus for the measurement of -growth over six 
months or longer height is preferable to lower leg 
length because the technique 1s simpler, the appar- 
atus less costly, and thé clinician 1s interested in the 
overall stature of the patient. 

Knemometry may have a place in the evaluatfdn 
of short term changes in growth rate and thus be 
useful in assessing response’to treatment. If used for 
this purpose it ıs important to have multiple 
observations—for example, five weekly readings 
over one month—to derve a lower leg length 
velocity before treatment and then a similar penod 
of measurement on treatment. Used in this way 
knemometry could be used to screen patients, those 
responding to treatment m the short term then 
meriting a longer therapeutic trial monitored by 
conventional auxology. 


We are grateful to the children and their parents who volunteered 
for this study, to Mrs S Amos, Mrs M Pickenng, and Mrs C Grieve 
who made most of the measurements, and to Sanofi UK who 
provided the knemometer and financial support Statistical advice 
from Dr I R Dunsmore of the department of probabilty and 
statistics, University of Sheffield, ıs acknowledged Also our thanks 
to Mr P D Bull, Consultant ENT Surgeon, for allowing us to 
measure his patients 
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. Oral methotrexate is as effective as intramuscular in 
` maintenance therapy of acute lymphoblastic 


leukaemia 


Č J-M.CRESSELIS, A D LEIPER, K TIEDEMANN, R M HARDISTY, AND S RICHARDS 


Hospital for Sick Children, London, and Clinical Trials Service Unit, Oxford 


SUMMARY It has been postulated that variations in methotrexate absorption may influence the 
outcome of treatment in lymphoblastic leukaemia. One hundred and forty four children with 
acute lymphoblastic leukaemia not of the T cell type were randomised to receive continuing 
treatment with daily 6-mercaptopurine, vincristine, and prednisolone six weekly and methotre- 
xate once weekly, either as a single oral dose or an intramuscular injection. Analysis of results 
with a minimum follow up of three and a half years has shown that the route of administration of 
methotrexate has had no influence on relapse at any site, but more children receiving 
intramuscular methotrexate died in remission. These results indicate that oral methotrexate is as 
effective as intramuscular methotrexate in continuing treatment of lymphoblastic leukaemia. 


Methotrexate is one of the two most widely used 
drugs in continuing (maintenance) treatment of 
acute lymphoblastic leukaemia. The drug 1s usually 
given by mouth but its absorption ts variable’ ? and 
influenced by factors such as timing and content of 
meals.’ Parenteral administration of the drug cir- 
cumvents the problem of variable absorption and 
thus might theoretically decrease the rate of bone 
marrow and testicular relapse in children with 
leukaemia by achieving more reliable blood concen- 
trations. We report here the results of a clinical trial 
in which children with lymphoblastic leukaemia 
were randomly assigned to receive methotrexate 
weekly during continuing treatment, either by 
mouth or by intramuscular injection. 


Patients and methods 


All patients with acute lymphoblastic leukaemia not 
of T cell type, attending the Hospital for Sick 
Children between June 1979 and December 1982 
were treated with the protocol as illustrated in 
Figure 1. Induction therapy consisted of oral predni- 
solone, subcutaneous L-asparaginase, and in- 
travenous vincristine (Oncovin) and daunorubicin. 
Central nervous system (CNS) prophylaxis com- 
prised intrathecal methotrexate on days 22 and 35 
and four more doses at weekly intervals during and 
just after cramal irradiation. The dose was adjusted 
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for age as follows: up to 6 months, 3 mg; up to 1 
year, 4 mg; up to 2 years, 5 mg; up to 4 years, 7:5 
mg; and over 4 years, 10 mg. Cranial irradiation was 
given at a dose of 24 Gy in 15 fractions over three 
weeks until January 1981, when after the report 
from the children’s cancer study group the dose 
was reduced to 18 Gy in 10 fractions over two 
weeks. Radiotherapy was deferred in children under 
2 years at the time of diagnosis; they received 
intrathecal methotrexate on three consecutive 
weeks after induction and then every six weeks until 
radiation, which was given soon after their second 
birthday. 

After CNS prophylaxis patients received con- 
tinuing treatment with methotrexate at a single 
weekly dose of 20 mg/m? given either first thing in 
the morning by mouth, before breakfast, or as a 
single intramuscular injection, 6-mercaptopurine for 
two weeks in three at an optimum dose of 75-100 
mg/m’, adjusted if necessary to maintain the neu- 
trophil count above 1-0107/I at the start of each 
two week course, and vincristine and prednisolone 
every six weeks. Patients were randomly assigned to 
receive their methotrexate either by mouth or as a 
single intramuscular injection. The protocol was 
designed so that patients received the standard 
dose of methotrexate throughout, with only 
6-mercaptopurine being adjusted to the maximum 
tolerated dose. Prophylactic co-trimoxazole was 
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Fig. 1 Design of the protocol Numbers refer to doses of drug in mg/m?/surface area except for L-asparaginase, which is in 


unuts/m?/surface area. 


Pred, P=predmsoloac, VCR=vmerstine, Aase=.-asparagmase, DR=daunorubiin, 6MP=6-mercaptopunne, MTX«methotrexate, [Tmtrathecal, 
IM=intramuscular, BM=bone marrow, CT=computed tomogram, CNS«=central nervous system, ABS=absorption 


given only to patients who had had an episode of 
Pneumocystis carinii pneumonitis. This treatment 
was continued for 96 weeks of maintenance. Bone 
marrow examination, lumbar puncture, and, in 
boys, testicular biopsy examination were performed 
before stopping treatment. 

Consent for randomisation was obtained verbally 
from the parents of all patients who were certain to 
be available for complete follow up. All other 
patients received oral methotrexate. Permission for 
the study was given by the jomt committee on 
ethical practice of the hospital and institute. 

All patients have been followed up for a minimum 
of three and a half years—that is, for at least 18 
months after stopping chemotherapy—and median 
follow up of survivors who are free of disease is 62 
months. Statistical | analyses were performed by the 
log rank method.’ 


Table 1 Details of patients who were randomised” 





Results 


Induction and randomisation. One hundred and 
sixty four patients were entered into the study, of 
whom 158 (96%) achteved remission, 154 at 21 days 
and the other four by 35 days. Two patients died 
during induction, one with renal failure and pulmon- 
ary haemorrhage and one, a boy with a history of 
bone marrow aplasia and jaundice, with septi- 
caemia. Four patients were not in remission by 35 
days, one boy with Ph’ positive acute lymphoblastic 
leukaemia, one infant with leukaemia in association 
with a 4:11 translocation, and two boys with 
common acute lymphoblastic leukaemia and no 
obvious adverse prognostic factors 

One hundred and forty four of the patients were 
randomised to receive oral or intramuscular 
methotrexate. Table 1 gives details of the patients 











Adminstration (n=) Sex Age (years) Presenting leucocyte count (x 101) 
of methotrexate (M F) 

2-16 >10 <20 20-50 >50 
Oral (75) 40 35 12 58 5 55 8 12 
Intramuscular (69) 3435 6 57 6 49 5 5 





*Fourteen patients were not randomused seven with uncertain follow up studies, four who declmed, two with radiotherapy violations, and one with CNS disease 


at presentation 
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; i who were randomised and also the reasons that 14 


G patients were not randomised Of the two radiother- 

£ apy violations, one child developed arachnoiditis 

8 =a , and was therefore given craniospinal irradiation 

rather than further intrathecal chemotherapy, and 

. 3 the second child developed an ıntracranial haemor- 

. | ae a rhage during induction and was therefore not given 
ERR cranial irradiation. 

sg Outcome in the patients who were randomised. The 

Ts outcome in the two groups of patients is shown in 

E Table 2 and Figure 2. There was no difference in the 

Blolus incidence of relapse at any site between patients 

receiving oral and intramuscular methotrexate, and 

a y disease free survival was similar in the two groups of 

3 2 patients. Actuarial disease free survival at 6 years, 

aj o with 95% confidence limits, was 63-9 (+11)% for 

ak patients who received oral methotrexate and 51-2 





(+£15-8)% for those who received the drug 
intramuscularly. There were no differences revealed 
in relapse rate between the two groups either when 
patients were stratified by age, leucocyte count, or 
immunological subclass of leukaemia or when classi- 
fied as average or poor risk on the basis of age and 
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3 _ leucocyte count (Table 3). Ree 
aj ò The alteration in the dose of cranial irradiation 
— was not made ın a randomised way, but there is no 
` Seo significant difference yet in the CNS relapse rate 
SENEE between the two radiotherapy schedules, CNS 
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Table 3 First event according to risk group 














Admunstrauon of methotrexate p Value 
{oral v 
Oral Intramuscular intramuscular) 
Events No at nsk Evens No at nsk 
Average 13 45 15 4l 03 
Poor 14 30 15 28 03 





Average=Aged 2-10. inital leucocyte count <20x 10% 
Poor=All other patents 


relapse occurring in six of 65 patients diagnosed 
before and seven of 79 diagnosed after 1981. 


Toxicity. Induction therapy was well tolerated, with 
a mean time in hospital of eight days; 49 (30%) 
patients became febrile during induction and re- 
quired a course of intravenous antibiotics for a 
presumed infection, which was serious in eight 
(5%). The infection rate during continuing treat- 
ment is shown in Table 4, where details are also 
given of the patients who were not randomised. 
Sixty children (38%) had at least one admission to 
hospital for presumed infection during treatment. 
The death rate dunng remission was 4%, half the 
deaths being due to measles. Two of the remission 
deaths occurred in children who had not been 
randomised, both with Down’s syndrome and both 
probably due to mycoplasma pneumonia. 

The major morbidity was due to fits, which 
occurred dunng or after treatment in two children 
randomised to oral and five randomised to intra- 
muscular methotrexate Computed tomogram 
changes suggestive of methotrexate radiation toxi- 
city were seen in one child who suffered fits on oral 
methotrexate and in three of the five on mtramuscu- 
lar methotrexate. 


Factors affecting duration of remission. As there was 
no significant difference in outcome between the 


Table 4 Infections during continuing treatment 





Administration of methotrexate 











Oral Intra- All panenis 
muscular 

Children admitted once or 

more durmg maintenance 2075 28/69 6/158 
Pneumocystis carinu 2 (1) 3 6 (1) 
Varicella zoster Reed] 7 14 
Measles l 3 (3) 4 (3) 
Mycoplasma pneumonta 2 I 5 (2) 
Cytomegalovirus 1 0 1 
Total deaths (t) 8B) (6) (4%) 





“Deaths from infecuon n parenthesis 


Table 5 Factors influencing disease free survival 











p Value Stratified for white 
blood cell count 
Presenting leucocyte count 0 001 
Franco-Amencan-Bnitsh subtype 0 004 (0 01) 
Age* 0 02 (0 05) 
Phenotype” 0 021 (0 2) 
Spken sze 007 (02) 
Sex NS 
Laver suze NS 
Lymph nodes NS 
Haemoglobin NS 
NS=Not significant 


*p=Value for heterogeneity 


two groups of patients, prognostic tactors were 
assessed for all 164 children entering the protocol. 
The factors influencing prognosis are shown in 
Table 5, the most important being leucocyte count, 
age, and morphological subclass of acute lympho- 
blastic leukaemia. 


Discussion 


The protocol was in general well tolerated with a 
low morbidity. The addition of daunorubicin to 
prednisolone and vincristine durng induction did 
not increase the incidence of serious infection in 
comparison with our previous series® and no adverse 
side effects were observed during the four week 
course of subcutaneous L-asparaginase. The choice 
of a semi-continuous regimen for continuing main- 
tenance treatment was based on our own ob- 
servations,’ confirmed in the MRC UKALL V 
protocol,® that this type of schedule was as effective 
as the more conventional continuous regimen but 
less immunosuppressive. This is reflected in the 
fairly low incidence of serious infections durng 
treatment The continuing risk of measles remains, 
as we have previously reported, a cause for serious 
concern.’ 

Plasma methotrexate concentrations are extremely 
variable after ora administration and may be 
mfluenced by the timing and content of meals. 
While we attempted to standardise the time of 
methotrexate dose to achieve maximum plasma 
concentrations, we also suspected that giving the 
drug by injection might reduce the risk of bone 
marrow and testicular relapse. We were unable to 
show any benefit, however, for the intramuscular 
route, which was associated with a higher incidence 
of remission deaths, particularly ın the low risk 
patients. The two deaths in patients on oral metho- 
trexate who were not randomised occurred in 
patients with Down’s syndrome, a group more at 
nsk in view of their existing immunodeficiency. 
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Patients with T cell acute lymphoblastic leu- 
kaemia were not entered into the trial so that few 
patients had recognised adverse prognostic factors 
such as a leucocyte count th excess of 50x 10/1. We 
have been unable, within the limitations of this small 
. study, to determine any-subgroup of patients for 
whom intramuscular methotrexate seemed to be 
superior. 

These results are ın apparent contradiction to 
those of the recently reported MRC UKALL VII 
trial,” a national study confined to standard risk 
patients (initial leucocyte count less than 20x10°/1) 
that was conducted during the same period, but with 
many more randomised variables that could have 
affected the outcome, such as testicular irradiation, 
variable L-asparaginase during induction, and long 
term intrathecal methotrexate. Moreover, the 
methotrexate was given as a five day course every 
four weeks rather than weekly. In our trial, with 
similar numbers of standard risk patients, the route 
of administration of methotrexate was the only 
variable and proved to have no demonstrable effect 
on outcome. The factors influencing prognosis 
remained the traditional ones of age and leucocyte 
count. After stratification for these factors the 
morphological classification retained its prognostic 
importance, but patients with null cell leukaemia 
fared no worse than those with common cell 
leukaemia. 

Further analyses of toxicity and pharmacokinetics 
are in progress, but it is of concern that a number of 
children developed convulsions during or after 
treatment and that four children developed com- 
puted tomogram changes suggestive of leucoen- 
cephalopathy, a complication described regularly 
only in children receiving intravenous methotrexate 
at a higher dose than our patients. 

Thus, in summary, this trial suggests that intra- 
muscular methotrexate is no better, and in fact is 


probably more harmful, than oral methotrexate in 
continuing (maintenance) treatment of childhood 
acute lymphoblastic leukaemia 


We thank the Leukaemia Research Fund and the Medical 
Research Counal for support. This study would not have been 
possible without the organ:sational skills of Miss Jeanette Stevens 
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Serological study of Pneumocystis carinii infection i in 
the absence of immunosuppression ` 


M P GERRARD, O B EDEN, B JAMESON, AND A W CRAFT 


Department of Haematology, Royal Hospital for Sıck Children, Edinburgh, Department of Microbiology, 
Royal Marsden Hospital, London, and Royal Victoria Infirmary, Newcastle 


SUMMARY Serum samples from 145 children with no known immunosuppressive illness were 


examined by indirect immunofluorescence for antibody to Pneumocystis carinii. 


Positive 


antibody titres (21:8 dilution) were found in 69 children (48%). Antibody could not be detected 
in the remaining children. Previous studies have shown that at least 75% of children have 
antibodies to P. carinii by the age of 4 years. This study shows a lower percentage of children with 
detectable antibody. This may be related to geographical variation of antigen or possibly to the 


widespread use of co-trimoxazole. 


Pneumocystis carinii pneumonia occurs almost ex- 
clusively in the immunocompromised host. Isolated 
P. carinii organisms have been identified, however, 
in the lungs of individuals with no evidence of 
disease.! It 1s thought that clinical infection occurs as 
a result of reactivation of latent organisms produc- 
ing replication and subsequent disease. There have 
been problems encountered in the development of 
specific methods for detecting infection histologic- 
ally and serologically and these have caused the 
reliability of serological diagnosis ın particular by 
either complement fixation or mdirect immuno- 
fluorescence to be questioned. 

Previous studies have suggested that there 1s a 
high prevalence of latent infection, with almost 
100% of normal children tested in a Dutch study 
having positive antibody by the age of 2.” A similar 
study carried out by Pifer et al found that by the age 
of 4 years two thirds of normal children had 
antibody to P. carinii ın titres of 1:16 or greater.? 
Both of these authors concluded that their results 
indicated subclinical infection was highly prevalent 
in normal children but that disease was manifested 
in the compromised host only. 

As part of a prospective study of pneumocystis 
antibody titres in children with acute lymphoblastic 
leukaemia we wished to find whether these observa- 
tions applied to non-immunosuppressed children in 
the United Kingdom. 


Patients and methods 


Serum samples from 145 children were studied. 
Specimens were obtamed at the same time as other 
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routine blood tests from children attending the 
diabetic clinic at the Royal Victoria Infirmary, 
Newcastle (50 children), and from children attend- 
ing the paediatric outpatient clinics at the Royal 
Hospital for Sick Children, Edinburgh (95 children). 
The latter group comprised children attending the 
cardiology and haematology departments. No child 
was known to be suffering from any immuno- 
suppressive illness and none was on steroid medica- 
tion. The age range was 0-45 to 13-9 years (mean 7-4 
years and median 7-35 years). There were 82 boys 
and 63 girls in the study. 

Serum samples were tested at the microbiology 
department of the Royal Marsden Hospital, 
London, using an indirect immunofluorescence test, 
full details of which have been reported previously.* 
Briefly, the substrate used was a paraffin section of 
human lung heavily infested with pneumocysts The 
tissue was fixed in Bouin’s fluid to destroy existing 
immunoglobulin in the alveolar exudate and to 
preserve polysaccharide antigen. The serum samples 
were initially screened at a 1:8 dilution with fluores- 
cein labelled antihuman immunoglobulin (Well- 
come reagents). Positive samples were subsequently 
titrated for IgG antibodies in doubling dilutions 
from 1:8 upwards. A positive reading was recorded 
when the entire content of the alveolar spaces 
(which include all stages of the parasites’ develop- 
ment) was bnghtly stained. 


Results 


Seventy six children (52%) had no detectable 
antibody to P. carinu. Thirty six, 19, and 14 (25%, 
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Agelyrs) 0-2 2-4 4-6 6-8 8-10 10-12 12-14 
(n} (15) (25) (16) (20) (20) (19) (30) 
Figure Pneumocystis antibody tures at different ages. 


13%, and 10%) had antibody present at dilutions of 
1:8, 1:16, and 1.32, respectively. The results were 
analysed to observe any variation in antibody 
production with age, and these calculations are 
shown in the Figure. There was a trend to more of 
the older children having higher levels of antibody 
but this did not achieve significance 


Discussion 


These findings conflict with the earlier studies by 
Meuwissen’ and Pifer.? Studies using axenic rats 
have shown that P. carinii is naturally acquired as an 
airborne organism in a de novo infection.’ P. carinii 
seems to be a widely prevalent organism, but 
geographic variations in its distribution may occur 
and this could explain the different results obtained 
in this study, which was carried out in children from 
the north of England and Scotland in the autumn of 
1984, and the two previous studies, which were 
carried out in Dutch children in 1977 and in children 
from Memphis, Tennessee, in 1978. 
Co-trimoxazole 1s a commonly used antibiotic in 
the UK and is often used in the treatment of upper 
and lower respiratory tract infections. The use of 
prophylactic co-trimoxazole is effective ın prevent- 
ing pneumocystis pneumonitis in children immuno- 
suppressed as a result of acute lymphoblastic 
leukaemia.° The widespread use of this antibiotic 
within the community could possibly reduce the 
number of primary infections that occur, and this 
could explain the different results obtained. In 


contrast co-trimoxazole has not been widely used in 
general practice in the United States until fairly 
recently. 

The incidence of P carinit pneumonitis is difficult 
to ascertain. A study from the USA by-Siegel et al 
found an incidence of P. carinit pneumonia of 6-8% 
in a group of 844 children undergoing treatment for 
acute lymphoblastic leukaemia.’ Darbyshire et al in 
a report from the UK documented an incidence of 
proven P. carinii: pneumonitis of 9% in a group of 
199 children with acute lymphoblastic leukaemia.® 
Thus it would seem that there is no great difference 
in the incidence of pneumonitis due to pneumocystis 
in the immunocompromised children from the USA 
and UK despite the different distribution of anti- — 
body titres in the population. 

All three studies used an indirect 1mmunofluor- 
escence method for the detection of antibodies This 
study used human lung heavily infested with 
pneumocysts. The method of extraction was de- 
signed to destroy existing immunoglobulin in the 
alveolar exudate and preserved polysacchande anti- 
gen. In contrast Pifer et al used cysts grown in 
embryonic chick epithelial lung cell culture ° The 
cysts were harvested and purified on a sucrose 
density gradient. Meuwissen ef al also used human 
lung tissue as the slide antigen,? but there were 
differences in the purification and extraction of the 
material. These differences in methodology may 
have affected the sensitivity and specificity of the 
detection of P. carini: antibody and could account 
for the different results obtained. 

This study was performed to define the distribu- 
tion of P. carinii antibody in the UK child popula- 
tion as a prelude to a study in children with 
leukaemia. Initial results from the study on 
leukaemia show a very simular distribution of P. 
carinii antibody titres at the time of diagnosis as 
occurs in this ‘normal’ group Thirty nine out of 85 
(47%) children with leukaemia below the age of 4 
years had no detectable antibody. Over the age of 4 
years 41 out of 78 children (47%) were also antibody 
negative. Further studies on this group of children 
with acute lymphoblastic leukaemia are in progress 
and will be reported later. 


We are very grateful for the expert technical help given by Mrs J 
Skilton and Mrs M J Renton We would also like to acknowledge 
the help of Drs S Court and J M Parkin in allowing specimens to be 
collected from children under their care 
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i, SUMMARY Ta provide ` an objective rapid means of excluding extrahepatic biliary atresia 

atreSia),’a hepatic. index was devised from the ratio of the net hepatic to cardiac distribution of 
soe Te diisopropyl iminodiacetic acid or methylbrom iminodiacetic acid between 2-5 and 10 
oe _thihiutes., after injection. The ‘hepatic index was compared with subjective assessment of 
sbdominat’ scintigraphy performed repeatedly over 24 hours. In 22 infants with hepatitis the 
‘hepatic: ‘index ranged from 5-03 to 14-9, one having no excretion on scintiscan. In 26 infants with 
atresia the index ranged from 0-49 to 4-26 and in two with paucity of intralobular bile ducts it was 
_ 1-85 and 3-69. None of these infants had excretion apparent on scintiscans. Similarly, low hepatic 
` indices’ occurred in four infants with liver dysfunction but pigmented stools, three of whom had 
` no excretion apparent on scintiscans. These preliminary studies suggest that a hepatic index of 
greater than 5 is much more rapid and as specific in excluding atresia as repeated abdominal 


x 


scintigraphy. 


Over 70% of infants with extrahepatic biliary atresia 
(atresia) become free of jaundice after portoenter- 
ostomy if the operation is performed in the first 
eight weeks of life ' Ninety per cent of those who 
lose their jaundice are thriving at 10 years of age.? 
Accurate pre-laparotomy differentiation of atresia 
from intrahepatic disorders that cause severe 
cholestasis 1s essential if the correct infants are to be 
selected for this radical operation. Findings on 
laparotomy may be misleading in up to 20% of 
infants, with the danger of inappropnate removal of 
small, narrow, but patent bile ducts in infants with 
intrahepatic disease.’ © Radiopharmaceuticals, 
which are preferentially excreted into the biliary 
system and thereby show bile duct patency, provide 
important mformation for identifying infants who do 
not require laparotomy. 

Recently, abdominal scintigraphy after in- 
travenous administration of technetium diisop- 
ropyl iminodiacetic acid (DISIDA) ın infants pre- 
treated with phenobarbitone has replaced the ily 
Rose-Bengal faecal excretion test as it is as accurate 
and much more convenient.’ There are three major 
problems in interpreting abdominal scintiscans. 
Firstly, the decision whether the isotope ıs in the 
kidneys or gall bladder or in the urinary bladder or 
bowel is entirely subjective. Secondly, in those 
infants with severe intrahepatic cholestasis and slow 
excretion the radiopharmaceutical may only enter 
the bowel after 12, 18, or 24 hours, by which time it 
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is often not detected as most of the radionuclide 
has decayed. Thirdly, the test is also time consuming 
as it requires repeated scans at intervals from 20 
minutes after injection up to 24 hours. To overcome 
these difficulties we have developed a technique that 
is objective, avoids confusion caused by umnary 
excretion of the isotope, and is based on the tissue 
distribution of the radiopharmaceutical in the first 
10 minutes after intravenous injection. 


Patients 


A total of 54 infants with yaundice aged 3-16 weeks 
were studied between December 1983 and Decem- 
ber 1985. Fifty infants aged 3-12 weeks had acholic 
stools and were considered to be possible cases of 
atresia Final diagnoses were: 26 cases of atresia, 17 
of idiopathic hepatitis of infancy, five of a, antitryp- 
sin deficiency, and two of paucity of the interlobular 
bile ducts (biliary hypoplasia) The diagnosis of 
atresia was confirmed by histological examination of 
the biliary remnants removed at portoenterostomy 
a, Antitrypsin phenotyping was determined by 
isoelectric focusing ê Diagnosis in other cases was 
made by excluding known causes of liver damage ın 
this age group, by histological assessment of percu- 
taneous liver biopsy specimens, and by the patient’s 
subsequent course. 

At the time of study the mean values of standard 
biochemical tests of hver function, serum bilirubin 


concentration, aspartate aminotransferase, y-gluta- 


myltranspeptidase, and alkaline phosphatase activities _ - 


were not significantly different in those with atresia 
and those with intrahepatic disease. 

To investigate the specificity of our findings and 
clarify mechanisms responsible the investigation was 
performed in four further infants who had bile 
pigmented stools and thus were not suspected of 
having atresia. Two had idiopathic fulminant hepa- 
tic failure, one was recovering from portal pyaemia, 
and one had liver disease associated with panhypopi- 
tuitarism. Informed consent was obtained from the 
parents. 


Methods 


Development of the hepatic index. After at least 
three days of oral phenobarbitone in a dose of 5 
mg/kg/day? 37 mBq of “™Tc DISIDA (Disofen, 
New England Nuclear Chemicals Ltd) was given in- 
travenously. The infant was placed for 10 minutes 
over an International General Electric (535) gam- 
macamera linked to an Analog Data Analysis 
Company computer system. Gamma emissions were 
recorded continuously in 30 second frames. 

One 30 second recording was subsequently dis- 
played on a television monitor and, using the 
computer linked pen, areas were defined within the 
outline of the liver, heart, and lung fields (represent- 
ing background activity) (Fig. 1). The counts m 
these areas were analysed in all 30 second frames, 
corrected to unit area, and depicted as an activity/- 
time curve, giving the count density over the hver, 
heart, and background as a function of time. 
Analysis of these curves in 19 infants, 11 of whom 
had atresia, showed that complete separation of 
patients with atresia from those with itrahepatic 
disease could be obtained from frames between 2-5 
and 10 minutes after myection on the basis of the 
ratio of the net counts over the liver and heart. This 
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Fig.1 Black and white photograph of the representation uy 


colour on the video screen of the gamma irradiation in one 
30 second frame: Areas of interest within the outlines of the 
liver and heart and an area encircling the heart representing 
background activity have been drawn with a computer 
linked light pen 


ratio, counts over liver minus counts over back- 
ground divided by counts over heart minus counts 
over background during this 7-5 minute period, we 
termed the hepatic index. 


Prospective study. The hepatic index was applied 
prospectively in 35 infants. In these studies the 
derivative of iminodiacetic acid echnetium 
trimethylbrom-IDA (TMB-IDA) (Sorin Biomedica 
SPA) was used as DISIDA was withdrawn tempo- 
rarily from use in the United Kingdom. TMB-IDA 


Table Hepatic index and subjective assessment of isotope excretion in abdominal scintiscans after intravenous 


%mechnettum iminodiacetic acid (DISIDA and TMB-IDA) 











Disorder No of Hepanc mdex Scmngraphic findings of 
cases intestinal radioactivity 
Range Mean (SD) 
Absent Present 
Bihary atrena 26 049-4 26 259 (0 19) 26 — 
Idiopathic hepatitis of infancy 17 5 03-12 27 8 31 (0 62) 1 16 
Hepatitis with a, antitrypsin deficiency 5 72 -14 19 98 (14) - 5 
Paucity of interlobular bile ducts 2 1 85 L — 
369 1 — 
Fulminant hepate failure 2 0 80 1 — 
376 1 — 
Portal pyaemia 1 230 = 1 
Panhypopiturtarism 1 134 1 — 
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had the advantage of improved hepatic uptake and 
less renal excretion.’ ti ; 


Results 


The hepatic index and the results of the conven- 
‘-tronal 24 hour “™technetrum: iminodiacetic acid 
(DISIDA and TMB-IDA) abdominal scintigraphy 
in all 54 infants are given the Table. In patients with 
atresia the hepatic index ranged from 0-49 to 4-26 


"h {mean (SD) 2-59 (0-19)). None had isotope excre- 


tion into the bowels even at 24 hours. The hepatic 
index in infants with cholestasis with idiopathic 
‘hepatitis or a, antitrypsin deficiency ranged from 
_ » 3-03 to 14-19. All showed isotope excretion into the 

z bowels within four hours except one infant with 
idiopathic hepatitis in whom no excretion occurred 
even at 24 hours. The hepatic index in this infant 
was 5-03. No isotopic activity was detected ın the 
bowels of two infants with paucity of intrahepatic 
bile ducts. Their hepatic indices were 1-85 and 3-69. 

Two infants with fulminant hepatic failure and 
one with panhypopituitarism also had low hepatic 
indices (1-85, 3-69, and 1-34, respectively) No 
bowel radioactivity could be detected in these 
infants and all had markedly reduced hepatic 
uptake. The infant recovering from portal pyaemia 
also had a low hepatic index of 2-3 but bowel 
radioactivity was evident at seven hours. This infant, 
too, had markedly reduced hepatic uptake. The 
comparison of the hepatic index and hepatic uptake 
(Fig. 2) showed that when the index was greater 
than 5 there was a high uptake of the radiophar- 
maceutical, whereas when the index was less than 5 





0 2 4 6 8 10 12 % 16 
Hepatic mdex 
Fig 2 The relation between hepatic index and hepatic 
uptake (the ratio of net hepatic counts to background 
counts) in 30 infants. O= Bihary atresia; O=1dtopathic 
hepatins of infancy; B@=hepatitis with a, anttrypsin 
deficiency; @=portal pyaemua, A=fulminant hepatic 
failure: A=paucity of intrahepatic bile ducts 


the uptake was reduced. There was no significant 
relation beween the hepatic index and net cardiac 
counts. 


Discussion 


Without effective surgery the mean age at death of 
patients with atresia is 11 months.!° Portoenteros- 
tomy by an expernenced surgeon produces bile 
drainage in up to 90% of infants if performed by 8 
weeks of age (90% of those free of jaundice remain 
well at 10 years!) and survival until the third decade 
has been documented.'! In contrast, infants with 
intrahepatic disease have a much better natural 
history, often making a complete recovery unless 
associated with genetic or familial disorders or 
paucity of the intrahepatic bile ducts !? !? If, how- 
ever, such infants with complete cholestasis are 
submitted to laparotomy and cholangiography, even 
by experienced surgeons, inappropriate radical sur- 
gical procedures may be performed.’ It has been our 
practice to submit to laparotomy infants with 
histological features ın percutaneous liver biopsy 
specimens that are indicative of bile duct obstruc- 
tion, unless the patient has been shown to have 
some genetic abnormality, such as a, antitrypsin 
deficiency or cystic fibrosis, or if syndromic paucity 
of the interlobular bile ducts or bile duct patency has 
been shown with radiopharmaceuticals.’ In a recent 
study of 32 infants with severe cholestasis we have 
found that DISIDA scintigraphy performed after 
treatment with phenobarbitone was as efficient in 
showing bile duct patency as "I Rose-Bengal faecal 
excretion. As the latter test takes at least three days 
and makes heavy demands on nursing time we no 
longer use it. 

DISIDA and TMB-IDA are rapidly taken up by 
the liver and have low but appreciable renal 
excretion in fants with cholestasis. °"Technetium 
has good imaging properties but its short half life of 
six hours makes assessment of scintiscans difficult 
after 12 hours. Other authors have evaluated 
clearance from the blood and hepatic uptake in an 
effort to overcome problems caused by renal excre- 
tion of the radiopharmaceutical and short half life of 
*™echnetium. 

Gerhold and coworkers, in a study of 16 infants 
with atresia and 11 with hepatitis using DISIDA and 
diethyl IDA, used an entirely subjective method of 
grading clearance from the blood.”* Patients with no 
visible cardiac radioactivity after five minutes had a 
numerical score of 1, while if there was considerable 
retention in the circulation, with the cardiac activity 
equalling or exceeding the hepatic activity by five 
munutes, a score of 4 was given. These authors found 
that patients with atresia had low scores and those 
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with hepatitis higher scores but that there was 
considerable overlap between the two groups. 

Kirk and coworkers, in a study of 15 infants with 
cholestasis using DISIDA, analysed 12 images taken 
in the first hour and five taken in the subsequent 23 
hours.!> They found that in infants with hepatitis 
and severe hepatocellular damage uptake into the 
liver was delayed, while in infants with atresia the 
uptake was normal Again the assessment was 
subjective 

Bourdelat and coworkers, in a study of eight 
infants, three of whom had atresia, used diethyl 
IDA scintographic images to generate time/activity 
curves.!© They also concluded that a good hepatic 
uptake was suggestive of atresia. The single time/ 
activity curve given, however, showed that in the 
early stages the opposite was true Lennard et al, 
using diethyl IDA, subjectively analysed time/ 
activity curves obtained over 60 minutes in sıx 
infants with atresia and 11 with hepatitis and found 
no appreciable hepatic uptake in patients with 
hepatitis but good hepatic uptake in patients with 
atresia. 

In our studies using both DISIDA and TMB-IDA 
we found the opposite. In those patients with a 
cholestatic syndrome that was clinically indis- 
tinguishable from atresia the hepatic index was more 
satisfactory in those with hepatitis than ın those with 
atresia. This may be due to differences in the patient 
population studied, treatment with phenobarbitone 
beforehand, or the hepatic extraction of the 
radiopharmaceuticals used. They are more likely to 
have arisen, however, because our study concen- 
trated on the very early hepatic uptake and was 
entirely objective. 

The cause of the slow hepatic uptake ın patients 
with atresia 1s unclear. The clinical and pathological 
features ın infants with hepatocellular damage 
associated with a, antitrypsin deficiency are often 
indistinguishable from infants with atresia, but the 
hepatic index in the patients with a, antitrypsin 
deficiency was similar to that in other types of 
intrahepatic disease. The low hepatic indices found 
in the patients with fulminant hepatic failure with a 
prothrombin time prolonged by more than 40 
seconds at the time of the study was not surprising in 
that severe hepatocellular failure was present. The 
low hepatic index found in the patient during the 
recovery phase was from portal pyaemia and the 
infant with panhypopituitarism 1s unexplained. 

Knodell and coworkers studied the effects of 
cholestasis on hepatic uptake of "technetium 
p-isopropyliminodiacetic acid in isolated rat 
hepatocytes from animals with bile duct hgation 
or intrahepatic cholestasis induced by ethinyl 
oestradiol.!8 Decreased hepatic uptake occurred in 


both groups but was more proriounced ir in ‘those, with 
mechanical obstructron. The authors concluded that 
the decreased hepatic uptake might be attributable 
to higher bile salt concentrations but did not in fact 
measure these 

From the point of view of clinical management, 


the low hepatic index in the two infants with -. 


syndromic paucity of interlobular bile ducts 1s 


particularly disappointing as such infants may have _ 
severe cholestasis in infancy and some have liver 


biopsy features compatible with bile duct. obstruc.. ` - 


tion in the first sıx months of life. The non-hepatic 
features of this syndrome are not sufficiently specific 


in all cases to make a diagnosis before laparotomy.’ 


At laparotomy the extrahepatic ducts are often so 


small that cholangiography performed through the. 


gall bladder may fail to fill the intrahepatic ducts. 
Such infants are at great msk of imappropriate 
surgery. These preliminary studies suggest that a 
hepatic index of 5 or more in this 10 minute 
investigation 1s as discriminating and specific in 
excluding infants with extrahepatic biliary atresia as 
repeated abdominal scintigraphy over 24 hours. 
Where the hepatic index is less than 4-3 atresia is a 
strong possibility but the result must be considered 
in the hght of other clinical and investigative 
findings. 
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Regional Cystic Fibrosis Unit, St James’s University Hospital, Leeds 


SUMMARY Iron state was measured as part of the comprehensive assesment of 165 patients: ‘with 


cystic fibrosis. Of 127 patients, 41 (32%) had low serum ferntin concentrations and at least this 


proportion were iron deficiency. 


Iron state did not correlate with clinical score, radiological score, or results of pou culture. 
There was no evidence that patients with iron deficiency were either in better or WOrse ’ €linical 


condition than those with better iron stores. 


As survival improves in cystic fibrosis the import- 
ance of good nutrition becomes increasingly ap- 
parent. Careful attention to details of diet and to 
dietary supplementation is routine in most cystic 
fibrosis centres. 

Iron supplements are not generally considered 
necessary and are not usually provided It is widely 
believed that individuals with malabsorption secon- 
dary to pancreatic insufficiency do not become tron 
deficient; current paediatric opinion suggests that in 
cystic fibrosis ‘because of the abnormally low pH of 
the upper jejunum, the absorption of tron is 
enhanced’.' There are similar statements in other 
paediatric textbooks.” In addition, there 1s concern 
that iron may encourage bacterial infection.? 

One hundred and sixty five patients with cystic 
fibrosis underwent comprehensive assessments of 
their clinical state in our unit. Their serum ferritin 
concentrations were compared with their general 
clinical scores, chest radiograph scores, and the 
presence of pseudomonas infection. We also report 
their haematological data. 


Methods 


Details of the comprehensive assessments of 
patients with cystic fibrosis performed at this centre 
have been reported * The relevant results from the 
first complete assessment for each patient are 
presented. None of the subjects was receiving iron 
supplements at the time of assessment 

The assessment included a full history, physical 
examination, and chest x ray films The Shwach- 
man clinical score® and Chrispin-Norman chest x ray 
score® were calculated. 

Sputum was cultured at the assessment and results 
of previous cultures obtained. Patients were classi- 
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fied according to whether pseudomonas was grown 
regularly (Y), had previously been grown intermit- 
tently (I), or had never been grown (N). = > 

A fasting blood sample was taken. Haemoglobin 
and mean corpuscular volume were measured by 
Coulter counter Serum ferritin concentration was 
measured using an in house method, a polyethylene 
glycol accelerated, post-precipitated, double antu- 
body radioimmunoassay, a modification of the 
method of Luxton et al.” The samples were batched 
for this measurement. Serum ferritin concentrations 
of less than 22 ng/ml represented reduced or absent 
iron stores.® 

Comparison was made with clinical state, changes 
on chest x ray film, and chest infection by calculating 
Spearman rank correlation coefficients between 
serum ferritin concentration and Shwachman score, 
Chrispin-Norman score, and the presence of 
pseudomonas chest infection, respectively. In view 
of the progression of the disease with age, the 
coefficients were calculated separately for each age 


group. 


Table 1 Serum ferritin concentration by age in the 
127 patients with cystic fibrosis studied 











Age in Nor serum ferritin 

completed measured 

years 212 ngimi <12 nglil 
g l 6 1 

1.2 6 16 5 

3.4 4 H 7 

57 6 10 it 

8-10 9 15 7 

HI-15 6 12 6 

16+ , é 16 4 

Total (No (%)) 86 (67 7) 41 (32 3) 
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Table, 2 Shwachman score, chest x ray score, and presence of pseudomonal chest infection by age in patients with 
( stic fibrosis , 

ann Shwachman Chrispin-Norman Pseudomonas 
Je score g E score infection 

oe © „Range Median Range Median N I Y 

[70 95° 0-6 1 8 0 0 

* 55-100 _ 85 0-9 2 24 I 2 

< 40-100 85 0-11 3 18 2 2 

. 40-100 8 1-25 7 20 0 7 

45-90 75 0-20 7 20 0 Il 

30-95 725 2-27 9 9 4 it 

40-95 60 3-23 14 u 0 15 





Results 


There were 78 boys, aged 9 weeks to 25 years 7 
months (median 8 years 5 months), and 87 girls, 
aged 24 weeks to 30 years 2 months (median 8 
years). No sex differences emerged for any of the 
variables studied. 

Serum fermtin concentration was less than 12 
ng/ml ın 41 of the 127 patients studied (32%) (Table 
1). These patients were distributed evenly through- 
out the age range. 

Three of 161 patients (2%) had a haemoglobin 
concentration less than 11 g/dl and 14 (9%) between 
11 and 12 g/dl. Mean corpuscular volumes were less 
than 75 fl in eight (5%) and between 75 and 80 fl in 
32 (21%) of 153 patients. 

All variables of clinical state gradually worsened 
with increasing age. The Shwachman score declined, 
the Chnspin-Norman score rose, and there was an 
increase ın the incidence of pseudomonas chest 
infection (Table 2). At all ages, however, there were 
patients whose clinical state was good. 

There was no correlation between serum ferritin 
concentration and Shwachman score, Chrispin- 
Norman score, or presence of pseudomonas infec- 
tion. 


Discussion 


A total of 32% of our patients had low serum 
ferritin concentrations, a finding that conflicts with 
generally accepted teaching concerning iron state in 
cystic fibrosis but that supports the findings of Ater 
et al? 13 of whose 39 patients (33%) had a serum 
ferritin concentration below 12 ng/ml. 

In the assessment of tron deficiency a serum 
ferritin concentration of less than 12 ng/ml repre- 
sents reduced or absent iron stores, whatever other 
complications are present.’ High serum ferritin 
concentrations are found in inflammation, common 


shat A arate tease 
- Ne«Peeudomones absent; Impseudomonas mtermuttently grown, Y=pseudomonas present 
eet For Sinvachman score, tugher score=better clinical state, for Chnspin-Norman score, higher score=worse chest x ray 


ın patients with cystic fibrosis, so that 32% ıs a 
minimum estimate of the incidence of poor iron 
state in patients with cystic fibrosis from Yorkshire. 

Many of our patients may well have had a relative 
anaemia, in view of their poor pulmonary state.’ 

Cystic fibrosis 1s a serious disease in which 
premature death is commonly caused by the effects 
of repeated chest infections. It 1s almost certain that 
nutritional problems, which are common, contribute 
considerably to morbidity and mortality, and ıt 
would be logical to attempt to correct deficiencies, 
possibly including tron deficiency. 

There has been much discussion, however, of the 
relation between iron state and bacterial infection 
In vitro, bacteria such as Escherichia coli grow and 
multiply under iron rich conditions,? although iron 
saturation in vivo may not have the same effect on 
bacterial growth and multiplication.’° On the other 
hand, reduced immunological resistance to bacterial 
infection has been seen ın iron deficiency,’ and n 
rats iron deficient diets reduce thymic and splenic 
growth and differentiation." 

The relevance of such experimental work to 
humans is unclear. Catastrophic effects of iron 
supplementation—namely, lethal bacterial infections 
—have followed the use of prophylactic parenteral 
iron in newborns from a population thought to have 
severely compromised nutntion and to be at risk 
of multiple deficiencies ? Acute pseudomonal 
pyelonephritis 1s not enhanced, however, by treat- 
ment with tron. 

There are indications that mucoid Pseudomonas 
aeruginosa 1s the most stable strain under iron 
limited conditons'* and that emergence of the 
mucoid strain so common in patients with cystic 
fibrosis is favoured by iron restricted conditions in 
the lung.!5 

We found no evidence at any age of a correlation 
between higher serum ferritin concentration and 
worse Clinical state, more severe chest involvement, 


or the presence of pseudomonas chest infection. 
Neither did we find any correlation between these 
variables and lower serum ferritin concentration. 

Our approach to management 1s to strive for 
physiologically ‘normal’ variables, wherever poss- 
ible, and our patients receive aggressive dietary 
management and vitamin supplementation. In view 
of the conflicting and confusing evidence about iron 
state, particularly regarding bacterial infection, we 
propose a trial of tron supplementation for our 
patients with cystic fibrosis who have iron de- 
ficiency. 


Thanks are due to the patients and their families and to the staff of 
the unit and the hospital We are grateful to Keith Gailer for 
performing the serum fermtin assays 
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i SUMMARY Seni one children with rectal bleed- 

i ing were examined by total fibreoptic colonoscopy. 
Large bowel polyps were found in 45; 27 (60%) had 
sohitary, rectal polyps. Altogether, 83% of resected 
polyps,were juvenile No complication of colonosco- 
| pic “polypectomy occurred New polyps reoccurred 
in four (9%) treated children 





Rectal bleeding ıs an alarming symptom ın children 
but often not life threatening. Colorectal juvenile 
polyps may be a common cause of rectal bleeding in 
the preadolescent age group. Although polyps may 
often undergo auto-amputation, profuse bleeding or 
malignancy may sometimes occur.'? Colocolic 
invagination, rectal prolapse, massive rectal bleed- 
ing, or recurrent abdominal pain may complicate 
non-resected polyps. A recent case of large bowel 
carcimoma complicating juvenile polyps showed the 
need for a more stringent diagnostic and therapeutic 
approach. 

From 1981 to 1986, 71 children with rectal 
bleeding were studied by means of total fibreoptic 
colonoscopy. Large bowel polyps were diagnosed in 
45 children (63%); all were resected during colonos- 
copy. Details of investigation, treatment, and follow 
up of children with colorectal polyps are presented. 


Patients and methods 


Seventy one children with recent lower gastrointes- 
tinal bleeding were investigated by total colonos- 
copy. Their mean age was 7-3 years (range 8 months 
to 16 years) The patients were admitted to hospital 
on the day before examination. The methodology of 
Williams et al was used for bowel preparation, 
sedation, instrumentation, and the technique of 
total colonoscopy.? Blood was cross matched and 
available before polypectomy. An adult Olympus 
colonofibrescope CF-LB3, Olympus electrosurgical 
unit PSD-2, and MTW polypectomy snares (Wesel, 
West Germany) were used. The duration of the 
colonoscopy was not more than 30 minutes. After 


188 


polypectomy the children were observed for 24 
hours and then discharged. 


Results 


The diagnoses of the 71 patients are summarised in 
Table 1. Large bowel polyps were found and 
resected in 45 children (63%); 27 (60%) had solitary 
rectal polyps. They were mostly 10-12 mm in 
diameter and easy to snare and resect. Table 2 
summarises the distribution of the polyps. Of the 
resected polyps, 83% were juvenile and 8% in- 
flammatory. In addition, one adenomatous, one 
Peutz-Jeghers, and two right colonic lymphoid 





Table 1 Colonoscopic diagnosis of rectal bleeding in 
71 patents 

Diagnosis No (%) 
Polyps 45 (63) 
Ulcerative colitis 13 (18) 
Follicular and nodular Iymphoxi hyperplasia 2 (3) 
Hemangioma 2 (3) 
Unknown cause 9 (13) 





Table 2 Distribution and numbers of polyps in 45 patients 
with large bowel polyps 





Sue of removal No of 


ponents 





Rectum 27 
Rectum 
Rectum and sigmoid colon 
Rectum and descending colon 
Rectum, sigmord and transverse colon 
Sigmoid colon 
Sigmoid colon 
Ascending colon 
Caecum 
Polyposss 
Juvenile 


2 
2 
1 
1 
5 
1 
i 
1 
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1 
1 
1 
Inflammatory Many 1 





Total 45 








*Many«Too many to count 
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polyps were resected. One child with a bleeding 
juvenile polyp was also found to have ileal nodular 
lymphoid hyperplasia, and two children with ulcera- 
tive colitis in remission bled from juvenile polyps in 
the rectum and sigmoid colon. 

No complications arising from polypectomy were 
encountered. New polyps (three ın the rectum and 
one in the sigmoid colon) occurred in three children 
after a minimum of eight months). 


Di ion 


This study shows that colorectal polyps may be 
responsible for a surprisingly large proportion of 
cases of rectal bleeding in childhood, particularly 
where the incidence of inflammatory bowel disease 
1s not high.’ It also confirms the value of total 
colonoscopy in investigating children with lower 
bowel bleeding; digital examination, single contrast 
banum enema, and proctoscopy alone are msuffi- 
cient. We have abandoned the use of large bowel 
radiology ın our hospital because of the superiority 
of colonoscopy in detecting polyps. We were 
unable, however, to compare the diagnostic values 
of these methods in children. 

Bleeding from the lower gastrointestinal tract 
may have two simultaneous causes in one child: 
weal nodular or follicular lymphoid hyperplasia. 
Colorectal polyps were seen in two patients with 
quiescent ulcerative colitis. Failure to detect the 


Hearing loss due to mumps 


R HALL AND H RICHARDS 


polyps could have led to a wrong diagnosis that- ihe’, 
inflammatory bowel disease was in relapse. ` PEN 
Histology of resected polyps showed that juvenile 
polyps predominated, as has been found in previous 
studies.® The finding of-a “arge bowel adenomia'in- . 
a 2 year old boy is „particularly important as such 
lesions can be premalignant. Thus theremoval of all, 
large bowel polyps i in children as well as in adults 1s 
essential, even in the case of istolopioally con- 
firmed juvenile polyps. 


I thank Professor A S McNeish, Dri w Booth and Mr A Picken 
for constructive help with the ‘manuscript, 
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SUMMARY ‘The possibility of mumps was considered 
m 33 children with profound unilateral sensorineural 
hearing loss of unknown origin. Fifteen gave a 
history of mumps, of whom 12 contracted the 
infection between the last normal and first abnormal 
hearing tests. Hearing should be tested after mumps 
infection. 





The epidemiology of mumps in England and Wales 
1s reported to be changing from an epidemic disease 
of young adults and older children to a more 
endemic disease affecting younger age groups, with 
an associated change in the age distribution of 
general practitioner consultations.! Although the 


incidence of recognised clinical disease may be 
falling, mild and symptomless mumps infections are 
possibly more common. Complications of mumps 
may arise, irrespective of the severity of infection, 
and can occur in the absence of parotitis. 

Deafness is a widely recognised complication of 
mumps, characteristically unilateral and sensonneu- 
ral in nature, and is thought to result from endolym- 
phatic labyrinthitis.? The hearing loss 1s usually 
acquired suddenly, four to five days after the onset 
of illness, and results in permanent profound hear- 
ing impairment. The incidence of this complication 
has been regarded as rare, of the order of 0-05/1000 
cases,? although unrecognised mumps can cause 
severe deafness.‘ 

This study reports an investigation undertaken ın 
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South Clwyd (with a population of roughly 55 000 


a, “aged-16 years or under’) to identify children who 
+. mdy have acquired profound unilateral sensorineural 
‘hearing loss asa result of mumps, to assess whether 

` audiological asséssment is indicated routinely after 


this infection.. >t? 


Methods * 2 re 


Overa 12 month-penod’a search was conducted of 
the audiological. records-of children aged 16 years or 
under in South Clwyd to identrfy known cases of 
severe (70 db or greater, across the range 250 to 
8000 Hz) unilateral-sensorineural hearing loss. 

Using a prepared proforma, further information 
was obtained about individual cases from child 
health and school health records. Dates of the last 
normal hearing test and the first abnormal test, the 
degree of impairment, and the opmion of the 
consultant ear, nose, and throat (ENT) specialist 
concerning the aetiology of the defect were re- 
corded. Information was sought about the birth and 
medical history and family history of deafness and if 
necessary clarified by contacting either the parents 
or general practitioner. 


Results 


Thirty six cases of profound unilateral sensorineural 
hearing loss were identified for whom normal 
hearing test results had previously been recorded. 
Three of these cases were excluded from further 
consideration, as hearing impairment was acquired 
gradually in one and essential information could not 
be obtained about the other two. Thirty three cases 
(19 boys and 14 girls) therefore formed the basis of 
this study, with acquired hearing loss of profound 
degree on first ascertainment 

Records confirmed that each child had attended a 
consultant ENT specialist after the discovery of the 
hearing defect, previously normal heamng test re- 
sults being available at that time The causes of 
hearing loss proposed in the consultant’s letters 
written subsequently were mumps (three cases), 
meningitis (three), congenital (11), and inconclusive 


The interval between the last normal hearing test 
recorded and the first abnormal hearing test ranged 
from four months to six years two months, with a 
mean interval of two years five months In 12 cases 
(36%) more than three years had elapsed between 
the consecutive normal and abnormal hearing tests. 
A positive history of mumps was given by 15 of the 
33 children, at ages varying from 2 to 10 years (mean 
5 years 1 month and median 4 years 3 months), of 
whom 10 were boys. The date of mumps infection in 





Cose No 


ne XY 


1 

2 

3 

‘ 

5 

6 

7 

e 

9 
10 Xt nee T 
1" ancients 
2 
n 
LLS 
15 *k-XY 


169 Y N 2 N M 7353 M a, ee, ee RDK 


Yeor 
Figure Timmg of mumps infection in relation to normal 
and abnormal hearing test results in 15 cases with a positive 
history of mumps 


Table Proposed aetiology of hearing loss given by the 
consultant ear, nose, and throat spectalist for cases 1 to 15 








Case No Aetiology of Comment 
hearing loss 

1-3 Mumps Severe mumps infections reported 

4 Meningitis Profound hearing loss after meningitis 

7 Congenital Diagnoses of congenital hearing loss 
were made despite normal heanng 
tests previously 

8-15 Inconclusive No definite cause proposed 


each of these 15 cases is shown in the Figure in 
relation to the last date when normal hearing was 
recorded and the first date when the unilateral 
hearing loss became apparent. The Table indicates 
the opmion of the consultant ENT specialist con- 
cerning the cause of hearing impairment in cases 
1-15 

The temporal relation between mumps infection 
and loss of hearing suggested mumps as a possible 
aetiological agent ın cases 1-12, although clinically 
meningitis was the most likely cause in case 4 
Mumps was an unlikely cause in cases 13, 14, 
and 15. 


Discussion 


Unilateral hearing loss may be overlooked in young 
children and pass unrecognised without formal 
hearing testing. It 1s important to preserve optimum 
hearing in the unaffected ear and to advise parents 
to seek early medical advice if ear conditions arise. 
Conductive hearing defects, which are common in 
this age group, may result in considerable functional 
impairment if superimposed on established sensori- 
neural loss. 

Screening services for hearing vary considerably 
between districts. In South Clwyd routine screening 


1s offered using distraction tests at 7 months and 
audiometric assessments at school entry and m 
alternate academic years until school leaving age. 
This would seem to give comprehensive coverage, 
but ın practice variations arise: some tests are 
postponed due to illness or absenteeism and children 
screened at the beginning of one academic year may 
not be recalled until the end of the academic year 
when further testing is scheduled, an interval 
approaching three years A period of this duration 
could be of long term consequence for a young child 
with unrecognised unilateral hearing loss. 

Our investigation mndicated difficulty in attribut- 
ang a cause for sensorineural hearing loss in many of 
the cases identified. In 11 the defect was described 
as congenital despite available evidence of pre- 
viously normal hearing and in 16 no conclusion was 
reached. Delay in ascertainment of hearing impair- 
ment, which may have been unsuspected by parents, 
and the extent of credence given to heanng testing 
in the community by hospital staff are both factors 
that might hamper diagnosis. 

Temporal evidence suggests that mumps could be 
considered as a cause in a third of the cases of 
hearing loss studied. Subchmical or unrecognised 
mumps may have occurred in other instances. Seven 
cases contracted mumps between 1 Apmil 1981 and 
31 March 1982, in association with a nationally 
observed periodic rise ın incidence É The possibility 
that particular strains of mumps virus might be more 
prone to cause auditory damage requires considera- 
tion. 

The incidence of hearing loss due to mumps 1s 
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unclear as few studies are available, particularly-in - 
relation to young children. This investigation con- |<: 
cludes that mumps could be considered more widely ` 


as an explanation for some cases: of unilateral 
hearing loss and that a formal prospective study with 
serology is indicated. Meanwhile, the changing 
epidemiology of mumps to a milder -illness of 
younger children, the fact that permanent hearing 
impairment can result from subclinical or unrecog- 
mised infections, and the importance of unilateral 
hearing loss in this age group are factors that 
confirm the need for regular screening of hearing. In 
addition, routine testing of hearing should be 
considered after a history of mumps, particularly in 
districts where a comprehensive screening pro- 
gramme is not available. 
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SUMMARY A 21 month old girl who presented with 
what seemed to be hypertensive encephalopathy 1s 
descnbed. Although her encephalopathy resolved 
with antihypertensive treatment, subsequent inves- 
tigations revealed haemophilus meningitis. 





We report a case of a child with otherwise uncompli- 
cated meningitis who presented with fever, systemic 
hypertension, and encephalopathy. The possible 
pathogenic mechanisms are discussed and the need 
to consider meningitis ın the differential diagnosis of 
acute hypertension 1s emphasised. 


Case report 


A 21 month old girl was referred because of acute 
systemic hypertension associated with fever and 
drowsiness. There was no important history A 
maternal aunt had had unspecified renal disease. 
The present admission had been preceded by three 
days of coryzal symptoms with no systemic illness. 
On the morning of admission she developed fever 
associated with deterioration in conscious state. She 
vomited a single dose of oral antibiotic but had not 
received antipyretics. 

On examination at this time she was drowsy but 
rousable, with a temperature of 37-5°C (from 
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~ RY previously measured 39°C) and blood pressure 
n 208/100. mm Hg. Pernpheral pulses and perfusion 


oo were _notmal : There was no evidence of dehydra- 


tion. Mijd.neck stiffness was noted. The fundi were 
normal: With ng evidence of papuloedema There 
werenò focal neurological signs, although there was 
generalised Hypotonicity There was no peripheral 
oedema and urinalysis revealed a trace of protein, 
moderate ketones, and two epithelial cells There 
was a single cafe au lait spot. Abdominal examina- 
tion yielded ‘normal results Laboratory investiga- 
tions revealed no abnormalities and included a 
haemoglobin concentration of 11-8 g/dl, white blood 

cell count 10x10°/L>'and normal creatinine and 
electrolyte concentrations. Chest x ray yielded 
normal results and blood and urine cultures were 
taken. On the basis of these features a provisional 
diagnosis of hypertensive encephalopathy was enter- 
tained and the hypertension was treated with 
frusemide 1 mg/kg and diazoxide 5 mg/kg (in divided 
boluses over 60 minutes). Over the subsequent 30 
minutes her blood pressure fell to 150/80 mm Hg, 
and this fall tn blood pressure was associated with an 
improved conscious state She was then transferred 
to our hospital. 

On assessment after transfer her blood pressure 
was stable at 110/70 mm Hg. Blood pressure was 
equal in both upper and lower limbs. Her tempera- 
ture remained raised at 38-8°C. Her conscious state 
had improved to appropriate verbal responses, 
although she remained irritable. Fundi were normal 
but neck stiffness was noted and there was mild 
peripheral weakness. There was no evidence of 
dysautonomia Repeat full blood count showed a 
haemoglobin concentration of 13-9 g/dl and a white 
blood cell count of 20x10°/ with toxic changes. In 
view of the neck stiffness and now toxic blood film a 
lumbar puncture was performed, which showed a 
turbid cerebrospinal fluid under normal pressure 
with 7600 white cells/ml, 2400 red cells/ml, and 
Gram negative bacilli. She was begun on treatment 
with ampicillin and chloramphenicol and slightly 
restricted intravenous fluids 

Throughout her hospital stay blood pressure 
remained within the normal range. Temperature 
and neurological examination became normal within 
48 hours and remained so. Cerebrospinal fluid 
cultures grew Haemophilus influenzae type b. 
Serum creatinine, urea, and electrolyte concentra- 
tions were normal and renal ultrasound showed 
normal renal anatomy. 


Discussion 


This child 1s presented to illustrate an unusual 
presentation of acute meningitis. Although acute 


transient hypertension 1s known to occur in diseases 
associated with raised intracranial pressure,! the 
association with acute meningitis is not documented. 
There was no clear evidence in our patient for raised 
intracranial pressure. Her fundi were normal, there 
were no suggestive neurological signs, and cerebro- 
spinal fluid was tapped at normal pressure on 
lumbar puncture. At the time of presentation her 
encephalopathy was considered to be secondary to 
systemic hypertension, and this seemed to be 
supported when her conscious state improved after 
treatment of the hypertension. The dose of diuretic 
that she recerved, however, may have resolved a 
raised intracranial pressure that was not clinically 
evident. 

Whatever the specific pathophysiology, the 
hypertension in our patient does seem to have been 
associated with the haemophilus meningitis. There 
was neither evidence for nor treatment of extracellu- 
lar fluid volume depletion. There was no suggestion 
of Riley-Day syndrome. Our investigations cannot, 
however, totally exclude renal disease or primary 
catecholamine excess, although neither seem prob- 
able. 

The pathophysiology of meningitis involves di- 
verse mechanisms that could produce a picture of 
hypertension and encephalopathy. 

(1) The involvement of blood pressure regulatory 
centres from the hypothalamus and medulla.” For 
example, (a) ischaemia or hypoxia of medullary 
centres through blood flow alterations associated 
with inflammation or ischaemia produced by mecha- 
nical compression;*> (b) increased blood volume 
through hypothalamic antidiuretic hormone mech- 
anisms, although usually this would involve a longer 
time course; (c) sympathetic overactivity through 
stimulation of brain stem or spinal centres in which 
there may be other evidence of autonomic malfunc- 
tion, such as poor peripheral perfusion, tachycardia, 
or poor urine output.’ 

(2) Raised intracramal pressure, although thus 
would usually be associated with vagal activity.* 

(3) Some children may have an underlying 
idiopathic tendency to hypertension in stressful 
situations.! 

It is not possible to delineate the exact mechanism 
of our patient’s hypertension. Although mild raised 
intracranial pressure was possibly the predominant 
cause, this was certainly not detectable clinically 
apart from encephalopathy originally attributed to 
systemic hypertension The assumption that syste- 
mic hypertension in cases of meningitis 1s secondary 
to raised intracranial pressure 1s therefore question- 
able. It is also evident that meningitis should always 
be considered in the differential diagnosis of acute 
systemic hypertension, especially if this is associated 


with fever. This case also illustrates the potential 
benefit in treating hypertension even in acute 
neurological disorders, although this should always 
be performed cautiously ° 
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SUMMARY Lecithin:sphingomyelin ratio and phos- 
phatidylglycerol were determined by a rapid, 
simple method in tracheal aspirates obtained from 
132 newborn infants with respiratory diseases, sixty 
five of whom developed hyaline membrane disease. 
Phosphatidylglycerol determination was more sensi- 
tive (97%) than lecithin:sphingomyelin ratio, but 
their specificities were similar (76%). 





A deficiency in the pulmonary surfactant is believed 
to cause hyaline membrane disease in newborn 
infants. Pulmonary maturity has been assessed 
by the analysis of the phospholipids in the 
hypopharyngeal! and tracheal? aspirates of newborn 
infants. The most widely used test is the lecithin: 
sphingomyelin ratio described by Gluck et al? but 
this method is time consuming and affected by 
contamination of the specumen with blood or meco- 
nium. 

As a consequence, several investigators have 
suggested that other phospholipids from surfactant 
and particularly phosphatidylglycerol (PG) should 
be studied.* PG is synthesised almost exclusively by 
lung alveolar cells so that there is no interference in 
assays by blood or meconium. Both one and two 
dimensional thin layer chromatography are com- 
monly used to analyse PG. These methods are time 
consuming, however, and require extensive labora- 
tory technician training. 

In 1983. Garite et al described a new, rapid, 
simple, and reliable method to determine PG in 


amniotic fluid by a semiquantitative immunological 
slide agglutination test.” A complete assay can be 
performed in about 30 minutes. 

We have applied and compared this test to the 
lecithin-sphingomyelin in the tracheal aspirate. 


Patients and methods 


Tracheal aspirates were obtained from 132 infants 
who were admitted to the mtensive care unit for 
respiratory disease. Of these, 65 were diagnosed as 
having hyaline membrane disease after satisfying 
clinical and x ray cnteria. The other 67 infants 
had other respiratory diseases—namely, transient 
tachypnoea of the newborn (30 cases), congenital 
pneumonia (six), amniotic fluid aspiration syndrome 
(11), and other respiratory diseases (20). The 
gestational ages of the infants ranged from 26 to 42 
weeks (mean 33 weeks) and their birth weights from 
645 to 4700 g (mean 2160 g). Samples were obtained 
during the first 24 hours after birth. 

The lecithin:sphingomyelin ratio was determined 
using the method of Gluck et aP and PG testing by 
Amnuostat-FLM? were performed on all samples. A 
lecithin:sphingomyelin ratio =2-0 and a PG2++ or 
2 ug/ml were interpreted as being ‘positive’ and as 
indicating fetal lung maturity and a lecithin:sphin- 
gomyelin ratio <2 and PG<++ were interpreted as 
being ‘negative’.*> 


Results 


The Table shows the results of the lecithin:sphin- 





"from: 132 newborn infants with respiratory diseases 
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Table Determination of lecithin sphingomyelin {L S) ratio and phosphatidylglycerol (PG) ın tracheal asptrates obtained 











(n=) 


Results of determinanons 











LS and PG negate LS and PG positive LS negative and LS posinve and 
wat PG postive PG negative 

Infants with hyaline membrane disease, (65) 59 2 0 4 
-Infants without hyaline membrane disease (67) 

Transent tachypnoea s Š (30) 2 25 2 1 

Congenital pneurnonta (6) 1 4 — 1 
-Ammo flud aspiration syndrome (11) 1 8 1 1 

Other respiratory diseases . (20) 5 6 4 5 
Total (67) 9 43 7 8 





s 


gomyelin and PG determination in tracheal aspirates 
of the 132 newborn infants with respiratory diseases. 

For 59 of the 65 newborn infants (91%) who 
developed hyaline membrane disease, the two tests 
correlated well with the criteria for hyaline mem- 
brane disease, but for six (9%) the results showed 
no correlation. In four of these six cases the 
lecithin:sphingomyelin ratio was =2 but the PG was 
absent, and for the other two cases both tests 
indicated fetal lung maturity. 

For the 67 newborn infants who did not have 
hyaline membrane disease, both biochemical tests 
predicted pulmonary matunty for 43 of them (64%), 
but for the 24 others (36%) the results showed no 
correlation. This lack of correlation was particularly 
noticeable ın these cases with other respiratory 
diseases (14 of 20), particularly when their gesta- 
tional ages were less than 30 weeks (80% of the 
cases). The lack of correlation was not so pro- 
nounced, however, ın the cases with transient 
tachypnoea (five of 30), congenital pneumonia (two 
of six), and ammiotic fluid aspiration syndrome 
(three of 11). 


Discussion 


In most cases (102 of 132 (77%)) a good correlation 
was observed between the results of laboratory tests 
and the clmical and x ray criteria for hyaline 
membrane disease. 

The correlation was better, however, for the 
newborn infants who had hyaline membrane disease 
(91%). James et a reported that for babies 
who did not have hyaline membrane disease, and in 
particular transient tachypnoea, congenital pneu- 
monia, or amniotic fluid syndrome, the determmation 
of phospholipids in tracheal or gastric aspiration was 
of doubtful importance. In our study this was 
observed for other respiratory diseases, in particular 
when the gestational age of the newborn was very 
low, but not for transient tachypnoea, congenital 
pneumonia, or amniotic fluid aspiration syndrome. 


For the results that did not correlate (23%), m 11 
infants (8%) both biochemical tests differed from 
the clinical diagnosis. The specificities of lecithin: 
sphingomyelin ratio and PG determination were 
sumilar (76% and 77%, respectively) In 19 cases 
(14%) there was no correlation between the two 
tests, but the PG determination was more sensitive 
(97%) than the lecithin:sphingomyelin ratio (88%) 
and the results were unaffected by blood or meco- 
nium contamination. 

In conclusion, the high sensitivity, specificity, 
rapidity, and simplicity of this assay makes PG 
determination a useful method for assessing the 
presence of PG in tracheal aspirates in newborn 
infants for diagnosis of hyaline membrane disease. 
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SUMMARY Production of platelet thromboxane 
Bz, a stable metabolite of thromboxane A 2, was 
measured in seven newborn infants with pulmonary 
hypertension dunng the first day of life. Platelet 
thromboxane B, production was significantly lower 
than in 12 healthy controls but did not correlate with 
simultaneous blood gas values. 


Persistent pulmonary hypertension of the newborn, 
characterised by pulmonary arterial vasoconstriction 
and right to left shunting at the level of the foramen 
ovale or ductus arteriosus, or both, is often associ- 
ated with severe hypoxic disorders of the neonate.! 
The exact mechanisms leading to persistent pulmon- 
ary hypertension of the newborn are still largely 
unknown, although changes i in prostanoid metabol- 
ism have been suggested.” Thromboxane A, is a 
potent proaggregatory and vasoconstrictory prosta- 
noid produced and released by the platelets during 
aggregation.” It is rapidly metabolised to its stable 
breakdown product, thromboxane B,? To study 
synthesis of thromboxane A, in pulmonary hyper- 
tension production of platelet thromboxane B3 
during spontaneous clotting was measured in seven 
infants with persistent pulmonary hypertension of 
the newborn during the first day of life. 


Patients and methods 


Seven infants with persistent pulmonary hyperten- 
sion of the newborn were studied with the approval 
of the local committee of ethics. The clinical data of 
these infants are presented in the Table. All infants 
needed ventilatory help and one patient (case 2) 
who had severe meconium aspiration syndrome 
subsequently died at the age of 4 days. The 
diagnosis of pulmonary artenal hypertension was 
based either on clinical and echocardiographic 
findings (cases 1 and 3-6) or on direct measurement 
of the pulmonary pressure (cases 2 and 7). An 
umbilical artenal catheter for monitoring of blood 
gas and fluid infusion was inserted in all infants. 
Twelve healthy contro] infants with comparable 
birth weights, gestational ages, and Apgar scores 
were similarly studied. The controls were selected 


a 


-F 
` 


randomly and were studied over the same penod as 
the patients. No mother in the study had taken any 
drugs known to interfere with prostanoid synthesis 
during the 10 days before delivery., 

A blood sample (2-0 ml) from -the umbilical 
arterial catheter in the study infants and from a 
peripheral vein in the controls was drawn into a dry 
test tube. Blood was first allowed to clot spon- 
taneously for 60 minutes at 37°C and serum was then 
separated and measured for thromboxane Ba 
radiormmunologically, as previously described. 
The results were expressed as nanograms of throm- 
boxane Bz per 10° platelets and were analysed using 
the Mann-Whitney rank sum test. 


Results 


The median serum thromboxane B, concentration 
in our patients was 0-23 ng/10° platelets (range 
0-06-1-20 ng/10° platelets), which was significantly 
(p<0-02) lower compared with the healthy controls 
at the same age (0-95 ng/10° platelets; range 
0-61-1-65 ng/10° platelets). There was, however, no 
correlation between the production of platelet 
thromboxane B, and the simultaneous blood gas 
values. 


Table Climcal data on the seven newborn infants with 
persistent pulmonary hypertension 





Case Birth Gestahonal Apgar score Clinical diagnosis 
No weight age 
(g) (weeks) Atone At five 
minute minutes 
1 4810 41 2 4 Meconium aspiration 
2 3860 3 4 7 Mecomum aspiration 
syndrome 
3 4390 40 7 8 Meconmum aspiration 
4 2300 37 5 8 Meconium aspiration 
syndrome 
5 2910 36 7 8 Respiratory distress 
syndrome 
6 2200 36 9 9 Respiratory distress 
e 
7 3400 3 9 9 Down's syndrome 


a, v 
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“Discussion 


Persistent ‘pulmonary hypertension in the newborn 
has a multiple. aetiology and occurs in a variety of 
neonatal, disorders. There 1s considerable evidence 
that’ thromboxane ‘A, is involved in at least some 
_forms of pulmonary hypertension.” * Infusion of live 
group B ĝ haemolytic streptococcus, streptococcal 
toxin, or purified Escherichia coli endotoxin ın 
animal models_ causes pulmonary hypertension, 
which is assocaated with higł plasma thromboxane 
B, concentrations.°. It has also been suggested that 
pulmonary hypertension seen ın- perinatal aspiration 
syndrome ıs mediated by release of platelet throm- 
boxane A; in the lungs.” Inhaled amniotic fluid may 
be absorbed by the lungs and cause local platelet 
aggregation. Thromboxane A, 1s then released 
from the platelets and causes pulmonary vaso- 
constriction.” 

Our results suggest that production of platelet 
thromboxane A; is decreased ın persistent pulmon- 
ary hypertension of the newborn. The lowest values 
were found in cases of severe meconium aspiration 
syndrome, but no correlations between the simul- 
taneous blood gas values and production of platelet 
thromboxane Bz were found. Although samples in 
the two groups were drawn from different sites, this 
should not influence the thromboxane B, results 
because they were expressed as nanograms per 
number of platelets. The high plasma thromboxane 
B, concentration in previous studies? © may orig- 
inate either from the lungs or from hyper-reactive 
platelets, which release thromboxane By excessively 
in vivo, If this in vivo stimulation of the release of 
thromboxane B, lasts long enough it may lead to 
exhaustion of the capacity of the platelets to 


produce thromboxane B. The present in vitro data 
on reduced production of platelet thromboxane B3 
may support this hypothesis. 

Vasoactive prostanoids and their inhibitors may 
be useful in the treatment of some forms of 
pulmonary hypertension. Selective imbibition of 
thromboxane A, formation is effective ın some 
examples of experimental pulmonary hypertension.” 
The biological antagonist of thromboxane Ag, pros- 
tacyclin, has been successfully used to reduce pul- 
monary hypertension ê The response to this treat- 
ment with dilator could be enhanced if the platelet 
formation of the vasoconstrictive thromboxane A, is 
already diminished, as in the present cases. 
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SUMMARY A child with Noonan syndrome and 
multiple cafe au lait spots, compatible in size and 
number with von Recklinghausen’s neurofibromato- 
sis, is presented. These features may represent a 
distinct genetic entity rather than the coincidence of 
two diseases. 





Von Recklinghausen’s neurofibromatosis and 


Noonan’s syndrome share several simular clinical 
findings, such as short stature, mental retardation, 
pubertal changes, kyphoscoliosis, and right sided 
congenital heart disease.!? Multiple cafe au lait 
spots are regarded as pathognomonic of von Reck- 
linghausen’s neurofibromatosis’ and have not been 
reported with Noonan’s syndrome.” A few children 
have been reported recently with typical features of 
Noonan’s syndrome and multiple cafe au lait spots 
and were diagnosed as neurofibromatosis-Noonan’s 


syndrome.** We present one more case of this 
latter syndrome. Such cases have not been reported 
previously ın paediatric publications. 


Case report 


The patient was referred to our clinic at the age of 12 
years because of severe headaches He was the 
fourth son of unrelated parents of Moroccan origin, 
both aged 47 years The parents and the three 
siblings were all healthy, having normal height and 
weight and unremarkable physical findings. Preg- 
nancy and delivery had been normal and birth 
weight had been 3500 g. Multiple cafe au lait spots 
were noted at birth and later were found to have 
increased in size and number. He sat up at the age of 
9 months and walked alone at 18 months. No 
developmental problems were noted until he was of 
school age, when severe learning difficulties became 
apparent. 

On examination, his weight was 30 kg (12th 
centile), height 132 cm (<3rd centile), and head 
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circumference 55 5 cm (75th centile). There Was? 


bilateral ptosis of the eyelids, with a “downward” 


palpebral slant and low set ears (Figuré (a)). The 
palate was high arched and the. teeth, ovetcrowded 
His hair was coarse with a low. posteriar , hairline. 
The neck was short with prominent pterygium. colli. 
He also had pectus excavatum and cubıtus-valgus- 
Physical examınation of the heart yielded: normal 
results. The testicles were' in’ the scrotum, ‘with a 
volume of 2 ml No pubic or axillary hair was 
present Scattered over the entire skin surface were 
more than 20 cafe au lait spots (Figure (b)}, with a 
diameter ranging from several millimetres to 10 cm 
Of these, 10 were more than 1-5 cnrin diameter. No 
fibromata could be found Electrocardiography and 
echocardiography yielded normal results. Roent- 
genographic survey of the skeleton failed to show 
any bone anomaly aside from the pectus excavatum 
and cubitus valgus. His bone age was 7 years. The 
karyotype was normal. Computed tomography of 
the brain, performed because of the severe 
headaches, did not show any disease. 





Figure (a) Frontal face photograph of the child (left), (b) general appearance of the child (right) 
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eeu Discussion 


‘The present case shows some of the classical 
‘features of Noonan’s syndrome—that 1s, short stat- 
ure, pterygium colli, low set ears, ptosis, pectus 
excavatuit, kypHtoscoliosis, cubitus valgus, intellec- 
tual impairment, and delayed puberty.? The syn- 
drome ıs delineated principally at the clinical level 
and-the combination of features suggests the diagno- 
sis. Nevertheless, the findings of numerous cafe au 
lait spots ın appropriate size and number established 
the diagnosis of von Recklinghausen’s neurofibro- 
matosis. The coexistence of both syndromes in one 
patient confirmed the diagnosis of neurofibromato- 
sis-Noonan’s syndrome. 

The term neurofibromatosis-Noonan’s syndrome 
was comed in 1985 by Opitz et al, who suggested the 
syndrome to be a nosologically discrete, real biolo- 
gical entity of unknown aetiology.* Although they 
believed neurofibromatosis-Noonan’s syndrome to 
be fairly common,‘ only a few such patients have 
been reported, and those reported had multiple cafe 
au lait spots and a phenotypic appearance appropri- 
ate for Noonan’s syndrome. They seemed to have 
few or no Lisch nodules. Boys were more likely to 
have fusiform swelling of nerve strands, while girls 
tended to show the classical cutaneous neurofibro- 
mata. The reported cases as well as that reported by 
us may point toward two additional important 
diagnostic findings. The patients reported so far 
have been single cases with no familial incidence. It 
seems that the incidence of cardiac anomalies in 
these patients is low. In only one patient was there 
an appreciable systolic murmur; the echocardio- 
gram, however, yielded normal results in this 
patient. 


The aetiology of neurofibromatosis-Noonan’s 
syndrome is not known. The possibility that both 
Noonan’s syndrome and von Recklinghausen’s 
neurofibromatosis occurred coincidentally in one 
patient is real, but most hkely has a very low 
incidence. On the other hand, ıt may be suggested 
that these cases represent a separate penetic condi- 
tion caused by a mutation at a locus that is different 
from either the neurofibromatosis or the Noonan’s 
syndrome loc; alternatively, the Noonan’s syn- 
drome and neurofibromatosis loci may be close 
together on the same chromosome and_ the 
neurofibromatosis-Noonan’s syndrome may be 
caused by a simultaneous mutation at both loci 
(probably a submicroscopic chromosome deletion). 
It seems that more reports of such patients are 
needed to leam the full extent of the clinical presen- 
tation of neurofibromatosis-Noonan’s syndrome. 
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SUMMARY A case of generalised lymphatic abnor- 
mality that presented with hydrops fetalis is de- 
scribed. This seems to be the first such case 
reported 





The reported incidence of non-immunological 
hydrops fetalis varies from one in 1400! to one in 


7143.2 Causes are identified in 56%? to 85%! of 
cases, among which cardiac arrhythmia, thalassaemia, 
twin to twin transfusion, and congenital heart 
disease account for half.? Localised lymphatic 
abnormalities—that is, cystic hygroma, pulmonary 
lymphangectasia,” * and prolonged chylous ascites? 
—may be causes, but there are no reports of 
generalised lymphatic abnormalities being associated 
with hydrops. 


Case report 


The parents were unrelated members of a vagrant 
family. The mother was a heavy smoker (40 a day) 
and had attended antenatal clinic only once, at 
which time polyhydramnios was noted. At 34 weeks 
she went into spontaneous labour and a hydropic, 
female infant weighing 3410 g with a grossly 
oedematous placenta was delivered vaginally. The 
child required immediate intubation and ventilation 
but did not appear pale, and auscultation of the 
praecordium was normal with no tachycardia. 

The mother’s blood group was A Rh-positive and 
the baby’s O Rh-positive with a negative direct 
Coombs test. The baby’s haemoglobin concentra- 
tion was 14-9 g/dl, total white blood cell count 
16-6x10°/, and platelets 202x101, with a normal 
film. Biochemical values were normal except for an 
albumin concentration of 22 g/l (normal 35-50 g/l), 
plasma osmolality 268 mOsm/kg (normal 289-308 
mOsm/kg), and IgG 4-9 g/l (normal 7-19 g/l). There 
was no proteinuna. Subsequently, the chromosomes 
were found to be normal, and there was no 
serological evidence of congenital infection. A chest 
radiograph showed a normal heart and small pleural 
effusions. The electrocardiogram yielded normal 
results and echocardiography showed a structurally 
normal heart with mild ventricular dysfunction. 

Treatment was started with digoxin, diuretics, and 
salt poor albumin. By day 3 her bilirubin concentra- 
tion had reached 300 mol/l (normal 1-17 pmol/l) 
and a two volume exchange transfusion was 
performed. On day 5 her urine output decreased, 
her plasma urea rose to 22 mmol/l (normal 2-5-8-0 
mmol/l), and peritoneal dialysis was started. The 
plasma albumin concentration was 26 g/l but her 
oedema did not improve and a sample of lower limb 
tissue fluid had an albumin concentration of 19 g/l. 
Her haemoglobin concentration fell to 5-9 g/dl with 
no evidence of haemolysis or haemorrhage, but she 
did develop a generalised, blue skin discoloration. 

The oedema slowly decreased, revealing small 
blue variceal vessels in both groins, and it became 
possible to insert a left internal jugular venous line 
and remove her umbilical lines. A sample taken 
from this line had a haemoglobin concentration of 3 
g/dl. Clinically, this was very unlikely and samples 
were taken from the groin vessels and a scalp vein, 
which showed haemoglobin concentrations of 1-7 
and 12-9 g/dl, respectively. These bizarre results 
suggested an anomaly of venous development and 
contrast studies were performed. 


Niopam was injected into the left inguinal region ` 


and delineated a group of large vessels (Fig. 1). 
Contrast spread down the left leg and then across 
the lower abdomen filling smaller, superficial ves- 
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sels. Large, deep vessels were then outlined in the 


right leg and finally the contrast spread up the right -` ~ 


abdominal wall and stopped ın blind ending vessels 

in the right axilla. Figure 2 shows the.spread: of - 
contrast from the ‘internal jugular line’, delineating 

a large vessel in the middle, which disappears at 

the level of the fourth lumbar vertèbra. , 

*™Tc labelled red cells were injected into the 
scalp vein and after two hours a norrhal blood pool 
was seen. By 12 hours there was excessive activity in 
the lower half of the body, suggesting abnormal 
accumulation of cells. Counts on the fluid from the 
groin vessels were initially high and fell gradually 
over 24 hours. These results suggested a major 
degree of communication between the abnormal 
vessels and the venous system. 

By 3 weeks of age her albumin concentration was 
40 g/l and she had improved markedly with only 





Fig.1 Contrast injection into left groin, showing abnormal 
vessels ending blindly by the right axilla (Composue figure 
from two radiographs ) 
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Fig 2 Contrast injection into left ‘internal jugular line’ 


‘ 


slight limb oedema remaining. Mechanical ventila- 
tion was stopped, oral feeding started, and she was 
discharged One month later her generalised 
oedema recurred and she developed pneumonia and 
required mechanical ventilation Chylous fluid was 
obtained from the subcutaneous tissues of all four 
limbs and the pleural spaces. Her plasma albumin 
concentration was 26 g/l Renal failure developed 
and she died aged 66 days. Permission for a 
postmortem examination was refused. 


Discussion 
The radiological appearance of these vessels was 


neither typically lymphatic nor venous and probably 
reflected a shared developmental failure of the two 


systems. When enterally fed the child had an. 
abnormal accumulation of chyle in the limbs and 
body cavities. It would therefore seem reasonable to 
classify this abnormality as a primary lymphatic 
deformity of mixed vascular type with abnormal 
chylous flow.° 

Conventionally, the causes of hydropic oedema 
are descnbed as anaemia, heart failure, and hypo- 
proteinaemia or low colloid osmotic pressure 
Barnes, however, pointed out that these conditions 
can exist in extreme forms without causing oedema 
and that therefore the mechanisms are more 
complex.® 

In this case we found an extremely high concen- 
tration of albumin in the extracellular fluid and it 
was only when the plasma albumin had risen to 40 
g/l that the baby’s generalised oedema improved. As 
a result of the abnormal chylous flow, however, the 
child could not maintain its intravascular albumin 
when enterally fed and was re-admitted with a 
recurrence of generalised oedema. It seems likely, 
therefore, that the disturbed balance between intra- 
vascular and extravascular albumin due to the 
hybrid nature of the lymphatic and venous systems 
played an important part in the original hydropic 
appearance, independently of simple, mechanical 
lymphatic obstruction 
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SUMMARY Nine children born to HBsAg positive 
mothers, who became chronic HBsAg carriers with 
associated liver disease, were followed for five to 10 
years. Five children with active hepatitis or active 
cirrhosis at presentation achieved complete 
remission within six years, while three HBeAg 
positive patients with minimal histological lesions 
remained unchanged. 





A number of studies performed in the last decade 
have emphasised the role of perinatal transmission 
in the spread of hepatitis B virus (HBV) infection in 
endemic areas.’ Indeed, children infected in the 
perinatal period by their mother positive for 
hepatitis B surface antigen (HBsAg) often become 
chronic HBsAg carriers with or without associated 
liver disease. Up to date, however, few studies have 
examined the long term outcome of, HBV infection 
and disease acquired early ın life * 

We report the natural history of chronic hepatitis 
B in nine children born to HBsAg positive mothers 
dunng a follow up of five to 10 years. 


Patients and methods 


The nine infants included in the study (five boys and 
four girls) were born to mothers known to be 
HBsAg positive at the tıme of delivery and had 
acquired HBV infection in the perinatal period. 
The clinical and HBV state of the nine mothers at 
delivery 1s shown in the Figure. Three of them (cases 
7, 8, and 9) had developed symptoms or signs of 
acute hepatitis B at the time of delivery or a few 
days later. Retrospective testing of serum samples 
revealed a transient hepatitis e antigen (HBeAg) 
positivity in all three cases, which subsequently 
resolved. Two mothers (cases 5 and 6) had 
biochemical features of liver damage associated with 
HBsAg positivity: retrospective testing revealed 
HBeAg positivity in both cases, while a liver biopsy 
examination performed a few months after delivery 
was consistent with chronic active hepatitis in both 
cases. The remaining four mothers (cases 14) were 
asymptomatic HBsAg carners with normal 
transaminase activities. Testing for HBeAg and 
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antibodies to HBeAg was not performed at delivery, 
but results obtained at the time when the children 
presented to us showed antı-HBe positivity in serum 
in all cases. 

For different reasons none of the nine children 
received specific immunoglobulin at birth. HBV 
vaccine was not yet available when the children 
acquired the infection. During the perinatal period 
none of the other household contacts of these 
patients was found to be HBsAg positive. 

Three infants (cases 1, 2, and 5 in the Figure) 
presented to us at 3 months of age with symptoms or 
signs (jaundice (1 case), anorexia, vomiting, and 
hepatomegaly) of liver disease Peak alanine 
aminotransferase (ALT) activities, ranging between 
350 (in the jaundiced patient) and 1600 IU (normal 


Case State of mother 
No at delivery 


ap Active Inactive 
1 Asymptomatic carrer 
(anti-HBe+) ~= E- HBsAg negative 
2 Asymptomatic carrer AGAN en! 
(anti- HBe +) Active os 
3 Asymptomatic carrer dees ai 
(anti- HBe +) 
MHL 
4 Asymptomatic Pa E ENEE 
(ant-HBe+) Portal 
5 CAH AH CAH fibrosis fibrosis 
PETRE E J 
(HBeAg+) 
6 CAH CAH Fibrosis 
(HBeAg+) MeL Mi 
7 ei S m l 
HBe. 
Ag+) ae 
8 ee ae ee 
HBeAg+ 
9 Acute hepatts B e ia n 
(HBeAg+) 


012 3 4 5 6 7 8 
Age (years) 
Figure State of the mother at delivery and features of liver 
disease during follow up in nine children born to HBsAg 
positive mothers @=HBeAg positive, O=ant-HBe 
postive, ——=abnormal alanine aminotransferase, 
—--=normal alanine aminotransferase, AH=acute 
hepanns; CAH=chrome active hepanus, CPH=chronic 
persistent hepatitis; MHL=muumal histological lesions 
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values <50 IUA) were consistent with acute 
hepatitis. In all three cases symptoms subsided 
spontaneously within eight weeks. The remaimuing 
six children were: asymptomatic and were found to 
be HBsAg positive with abnormal transaminase 


‘ activities (ALT range 60 to 150 IUA) at the age of 


3-4 months when routine tests were performed due 
to the HBsAg carrier state of their mother 
Antibody to hepatitis delta antigen was negative in 
all cases. Six months after the onset of infection all 
mine children were still HBsAg positive and were 
therefore considered to be chronic HBsAg carriers. 
They have been followed up in the outpatient clinic 
and tested for ALT and HBV markers every four to 
six months. One or more liver biopsy examinations 
have been performed by the Menghini technique in 
each patient during observation. 


Methods. HBsAg, HBeAg, and anti-HBe, as well as 
anti-delta antibody in serum, were detected by 
commercial radioummunoassay techniques (Abbott 
Laboratories, Chicago, Ilinois). 


Results 


All children were completely asymptomatic six 
months after the onset of infection and continued to 
be asymptomatic throughout the observation period 
of five to 10 years (mean (SD) 6:5 (1-0) years). 
Hepatomegaly was present in six cases and 
splenomegaly in two. None of the patients received 
treatment. 

As shown in the Figure, three of four children 
born to asymptomatic anti-HBe positive mothers 
(cases 1, 2, and 3) were HBeAg positive and 
developed features of chronic active hepatitis, with 
associated cirrhosis in two cases. Seroconversion 
from HBeAg to anti-HBe with subsequent sustained 
normalisation of enzymes occurred in all three 
children within the third year of life. A liver biopsy 
taken one to three years after seroconversion 
showed disappearance of histological activity ın all 
three cases A boy with inactive cirrhosis cleared 
HBsAg from serum at the age of 3 years 

The fourth patient born to a anti-HBe positive 
mother (case 4), who was already anti-HBe positive 
at first testing, showed minimal histological lesions 
on biopsy examination (minimal lymphocellular 
infiltrate and mild fibrosis of the portal triad) and 
normalised ALT activities during the second year of 
life. Both children born to HBeAg positive mothers 
with chronic active hepatitis (cases 5 and 6) 
developed HBeAg positive chronic active hepatitis. 
They seroconverted to anti-HBe with subsequent 
remission of the disease at 18 months and 6 years of 
age, respectively. A liver biopsy taken after anti- 


HBe seroconversion was consistent with portal 
fibrosis in both cases. 

Finally, all three children born to mothers with 
acute hepatitis at delivery (cases 7, 8, and 9) 
developed non-progressive liver disease. During the 
whole follow up they remained HBeAg positive with 
minor ALT fluctuations. During follow up none of 
the patients developed features of liver failure or 
clinical signs of portal hypertension. 


Discussion 


In this small series maternally transmitted HBV 
infection resulted in a chronic HBsAg carrier state 
associated with a variety of clinical arid histological 
patterns, ranging from munimal liver lesions to 
cirrhosis. These patterns seemed to be related to the 
clinical and virological state of the mother at 
delivery. Indeed, all three children born to mothers 
with acute hepatitis B became asymptomatic 
HBeAg positive carriers with minor liver lesions, 
according to the observations of Schweitzer et al, 
while children born to HBeAg positive mothers with 
chronic active hepatitis themselves developed an 
active liver disease. Two different patterns were 
observed instead in the offspring of asymptomatic 
anti-HBe positive mothers: a mild liver damage 
associated with anti-HBe positivity or a severe liver 
disease, sometimes presenting as acute hepatitis and 
progressing to early cirrhosis. 

It has been hypothesised that maternally 
transmitted virus charge may influence the degree of 
specific immune response in the infected baby.* 
According to this hypothesis we could suggest that 
in our patients a heavy virus charge, capable of 
inducing immune tolerance, had been transmitted 
by mothers with acute hepatitis at delivery, while a 
lower charge, inducing an efficient, although 
inadequate, immune response to the infected 
hepatocytes, had been transmitted not only by 
anti-HBe positive mothers but also by HBeAg 
positive mothers with chronic active hepatitis. 

The outcome of liver disease in our patients was 
closely related to the severity of liver lesions and to 
HBeAg/anti-HBe state at presentation, as also 
suggested by previous observations ın children with 
chronic type B hepatitis." In fact, remission of liver 
disease was observed not only in the child with 
minimal histological lesions associated with anti- 
HBe positivity but also in children with chronic 
active hepatitis or active cirrhosis after anti-HBe 
seroconversion. Conversely, all three children with 
munimal histological lesions and HBeAg positivity at 
presentation remained unchanged throughout the 
observation period, as also described by Tong et al 
in some of their cases.” 
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According to recent epidemiological observations® 
all our patients, who became chronic HBsAg 
carners early in life, may develop hepatocellular 
carcinoma: continuing surveillance, however, will 
clarify whether the different histological and 
virological patterns observed in these children during 
the early phase of HBV infection may influence the 
final outcome of their liver disease. 
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Personal practice 


Antibiotic use in the neonatal unit 


D ISAACS AND A R WILKINSON 


Infectious’ Diseases Unit and Neonatal Unu, Department of Paediatrics, John Radcliffe Hospital, Oxford 


The changing pattern of organisms causing neonatal 
sepsis, from Streptococcus pyogenes in the 1930s to 
Staphylococcus aureus in the 1950s and more re- 
cently to Gram negative bacilli and the group B 
streptococcus,! has been reflected in the develop- 
ment of new antibiotics. In particular semi-synthetic 
penicillins and the so called third generation cepha- 
losporins have been introduced. both with activity 
against a wide range of Gram negative as wel! as 
some Gram positive organisms. 

There remains some uncertainty about whether it 
1s best to use these antibiotics for all episodes of 
suspected sepsis or to reserve them for episodes not 
responding to more conventional antibiotics. In a 
recent survey of antibiotic use in neonatal units in 
the United Kingdom and Eire, conducted through 
the British Association of Perinatal Paediatrics, 
replies were received from 30 institutions, who 
regularly used 24 different antibiotic policies. This 
may reflect a rational approach to changing causes 
of sepsis and changing antibiotic resistance patterns 
but may equally be due to uncertainty over which of 
the many possible antibiotics to use. 

The aim of this article is to review antibiotic 
options in the light of known causes of neonatal 
sepsis and our experience and to give a rational 
explanation of our own antibiotic policies. 


Early onset sepsis 


Most neonatal units use different antibiotics for 
babies with onset of sepsis within the first 48 hours 
of life (early onset) and those with sepsis starting 
after 48 hours (late onset). Early onset sepsis 1s 
almost invariably due to organisms acquired trans- 
placentally or to ascending infection from the 
vaginal canal, whereas onset after 48 hours may be 
due to organisms acquired either at delivery or on 
the neonatal unit.! 

Early onset sepsis is usually treated with penicillin 
or ampicillin and an aminoglycoside, as group B 
streptococcal infection and infection with Gram 
negative organisms are currently the most com- 
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monly identified causes.! Babies with early onset 
sepsis may present with non-specific signs or may 
have a respiratory illness that, ın the case of group B 
streptococcal infection, is clinically and radiologi- 
cally indistinguishable from hyaline membrane 
disease.? In Britain the incidence of early onset 
group B streptococcal sepsis is about 0-3 cases per 
1000 live births,* considerably lower than in the 
United States where it ıs 2-0-3-7 per 1000.? It may 
rise sporadically to higher rates in some areas, and 
an incidence of 1-4 Per 1000 was described in West 
Berkshire in 1978.4 The low incidence of group B 
streptococcal sepsis has meant that short term 
studies of the newer ureidopenicillins’ or third 
generation cephalosporins® 7 ın the management of 
early onset sepsis have included very few cases of 
group B streptococcal disease. Thus the studies have 
been too small to show any difference between the 
newer antibiotics and penicillin, which is the treat; 
ment of choice for group B streptococcal sepsis.” 

The main reasons proposed for researching 
alternative treatments to penicillin and an aminogly- 
coside are the potential ototoxicity and nephrotox- 
icity of aminoglycosides and the cost of monitoring 
blood concentrations. There 1s no evidence that 
aminoglycosides cause appreciable toxicity in 
neonates * ° We measure serum gentamicin concen- 
trations after 48 hours when a steady state has been 
reached,’ and a decision 1s then made whether or 
not to stop antibiotics This ensures early review of 
the necessity for antibiotics, often eliminates the 
expense of measuring concentrations, and minimises 
the msk of toxicity. 

In the 18 months from 1 May 1984 to 31 October 
1985 we have diagnosed 18 episodes of early onset 
sepsis In this time there were 8708 live births at the 
hospital. There have been six cases of group B 
streptococcal sepsis, with four deaths. In addition, 
although not fulfilling our strict criteria of sepsis as 
positive blood or cerebrospinal fluid cultures, or 
both, two babies heavily colonised with group B 
streptococci but with negative blood cultures died 
from histologically proven pneumonia. Our current 


policy is high dose penicillin (100 000 units/dose/kg 
every 12 hours) and gentamicin (2-5 mg/kg/dose 
mtramuscularly every 12 hours for babies with birth 
weight over 1500 g, every 18 hours if under 1500 g) 
for suspected early onset sepsis. As group B 
streptococcal infection was the only detected infec- 
tious cause of early onset mortality it would be 
illogical for us to use any alternative to penicillin or 
ampicillin for the treatment of early onset sepsis. 
The fact that 50% or more of babies with early onset 
group B streptococcal sepsis still die despite early 
treatment with penicillin? suggests that alternative 
treatment strategies are needed. Boyer et al in 
Chicago have shown that among pregnant women 
colonised with group B streptococcus a group can be 
identified with preterm labour, rupture of mem- 
branes for greater than 18 hours, or maternal fever, 
whose infants comprise three quarters of all cases of 
early onset sepsis. Their recent study shows that 
the incidence of early onset group B streptococcus 
sepsis can be significantly reduced by giving the at 
risk mothers ampicillin during labour.’ 

Some authors have advocated administration of a 
single dose of intramuscular penicillin to all new- 
borns as prophylaxis against group B streptococcal 
infection. One group found that this significantly 
reduced colonisation and sepsis, but the slight 
improvement in mortality from organisms sensitive 
to penicillin compared with the control group was 
offset by a rise in mortality from organisms resistant 
to penicillin.” © In a separate study of high risk 
babies under 2000 g, single dose penicillin prophy- 
laxis did not alter the incidence of, nor mortality 
from, group B streptococcal sepsis '* It may be 
possible to identify term babies on the postnatal 
wards with group B streptococcal pneumonia by 
measuring their respiratory rate; a non-invasive 
method has been described. 

Ampicillin is widely used in the USA as .an 
alternative to penicillin and is active against some of 
the Gram negative organisms causing early onset 
sepsis. It is possible, however, that the use of broad 
range antibiotics such as ampicillin and the third 
generation cephalosporins may be a factor in pro- 
moting systemic candidiasis and that use of ampicil- 
lin may encourage plasmid mediated multiple drug 
resistance. We feel justified in using the narrower 
range penicillin G in view of the lack of morbidity 
caused by organisms other than group B strepto- 
cocci. 


Late onset sepsis 
Gram negative organisms are far more likely to 


cause late onset than early onset sepsis. and this has 
been the rationale for some units changing to third 
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generation cephalosporins for the treatment of 
suspected late onset sepsis.° ’ In particular Pseudo- 
monas aeruginosa, which was reported by seven of 
the 30 British institutions to colonise many of their 
patients, has caused problems in many European 
countnes, and the high activity of ceftazidime 
against Pseudomonas 1s attractive. 

The initial treatment for late onset sepsis, exclud- 
ing meningitis, in Oxford is flucloxacillin and 
gentamicin. The original basis for the use of 
flucloxacillin was the high incidence of infections 
with Staph. aureus in the 1960s. Although Staph. 
aureus ıs NOW an uncommon cause of late onset 
sepsis, many units have reported Staph. epidermidis 
to be their commonest cause of late onset 
septicaemia,!° even allowing for difficulty ın inter- 
preting the significance of blood cultures positive for 
what 1s also a common skin contaminant. In fact 
neither Staph. aureus nor Staph. epidermidis are 
common causes of late onset sepsis in Oxford 
(Table) A possible reason is that enteral feeds are 
begun very early in this unit and central venous 
catheters are rarely used, Staph. epidermidis being 
notorious for colonising venous catheters and other 
indwelling synthetic materials 

Twenty seven episodes of late onset sepsis oc- 
curred in 18 months in Oxford, nine being poly- 
microbial (Table). Gram negative organisms pre- 
dominated, but faecal streptococci comprised the 
commonest single organism. The third generation 
cephalosporins are inactive against enterococci," 
and colonisation with faecal streptococci is common 
when these antibiotics are widely used.” We would 
substitute a third generation cephalosponn for 
flucloxacillin 1f blood cultures were growing Gram 
negative bacilli and the patient was still unwell on 
flucloxacillin and gentamicin, this happened in six of 
the 27 episodes of septicaemia We would not use 
third generation cephalosporins as first line treat- 


Table Bacterial isolates in 27 episodes of septicaemia (nine 
polymicrobial) after 48 hours of age in the Neonatal Unt, 
John Radcliffe Hospital, Oxford, between I May 1984 and 
31 October 1985 
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‘ment for suspected -sepsıs because of the high 


_ incidence of infection with faecal streptococci. 
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There were two deaths among the babies with late 
onset sepsis One baby with P aeruginosa menin- 
gitis and septicaemia died after treatment for 24 
hours despite receiving ceftazidime and netilmicin 
from the time of diagnosis, while a preterm baby 
with cystic’ fibrosis and recurrent pneumonias not 
responding to treatment developed septicaemia with 


- P. aeruginosa and Str. faecalis as a terminal event. 


All other babies recovered. Colonisation of 1m- 


fants with amimoglycoside resistant strains was 
“common. Up to 25% of Pseudomonas and up to 


50% of coliforms were resistant to the aminoglyco- 
side in use, but these strains rarely caused sepsis. 
Only two of the bacteria isolated from babies with 
septicaemia, a P. aeruginosa and an Achromobacter 
xylosoxidans, were resistant to amimoglycosides and 


‘one baby had a shunt infection with P. aeruginosa 


resistant to ceftazidime and piperacillin but not 
aminoglycosides. All three babies recovered Other 
workers have found a similar lack of correlation 
between colonisation with resistant organisms and 
episodes of systemic sepsis.'* Our low mortality and 
morbidity from late onset sepsis do not warrant any 
change from our present policy of flucloxacillin and 
gentamicin for suspected sepsis after 48 hours of 
age. Continued surveillance of the outcome of late 
onset infections will determine the effectiveness of 
this approach. We reserve the use of third genera- 
tion cephalosporins for severe Gram negative infec- 
tions not responding to conventional treatment, 
with the aim of limiting the emergence of strains 
resistant to these important antibiotics. 


Late onset pneumonia 


Babies receiving artificial ventilation will often have 
episodes of increased pulmonary shadowing on x ray 
film, which could be due to infection or pulmonary 
oedema, and the distinction is often extremely 
difficult. When the shadowing resolves within 24 
hours fluid seems the likely cause. Often, however, 
the diagnosis is unclear and empincal treatment with 
antibiotics is necessary. We base this treatment on 
the results of thrice weekly cultures of endotracheal 
secretions from artificially ventilated babies and 
would only treat if there were x ray changes and 
clinical deterioration. Some neonatal units treat 
endotracheal cultures regardless of the clinical 
picture or x ray appearance. As about 50% of our 
babies develop endotracheal tube colonisation with 
a potential pathogen that is not eradicated by 
antibiotics this practice will result in considerable 
overuse of antibiotics. 
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Duration of treatment 


Altogether, 96% of blood cultures that grow an 
organism do so within 48 hours and 98% within 72 
hours.'? Babies treated with antibiotics for over 72 
hours are more likely to become colonised with 
Gram negative organisms.”° Furthermore, the old 
idea that courses of antibiotics should be completed 
to prevent the emergence of resistant strains has 
been superseded by the realisation that increasing 
use of antibiotics selects for antibiotic resistant 
strains.2) We, therefore, stop antibiotics given for 
suspected early or late onset sepsis after 48 to 72 
hours if blood cultures yield negative results. When 
pneumonia seems a strong likelihood but the results 
of blood cultures are negative we would usually give 
five days of antibiotics, but this duration of treat- 
ment 1s purely empinical and physiotherapy seems at 
least as important as antibiotics. Proven septicaemia 
1s treated for at least 10 days and there have been no 
recurrences. 


Surveillance 


Unlike other workers” we have not found that 
nasopharyngeal colonisation with a pathogen is a 
common antecedent of late onset septicaemia with 
the same organism. On the contrary, of the 26 
episodes of late onset septicaemia in which the 
nasopharyngeal and surface colonisation of the baby 
was known, the bacteria isolated from blood cul- 
tures were only colonising the baby in 10 cases. 
Furthermore, although the results of endotracheal 
and surface cultures showed that resistance to 
aminoglycosides in colonising organisms was com- 
mon, this was not reflected in episodes of sepsis with 
resistant organisms. Thus routine surveillance of 
surface or stool bacteria is not performed on our 
unit. We do, as stated previously, routinely culture 
endotracheal secretions as this often affects choice 
of treatment with antibiotics for pneumonia. 


Bacterial meningitis 


The treatment of proven or suspected bacterial 
meningitis will depend on the Gram’s stain of the 
cerebrospinal fluid (CSF) In the absence of a shunt 
or of signs of disseminated staphylococcal sepsis, 
Gram positive cocci in the CSF will almost certainly 
be group B streptococci. The treatment for group B 
streptococcal meningitis is high dose penicillin G 
(150 000 to 250 000 units/kg/day) with or without 
gentamicin.” 

When Gram negative bacilli are seen in the CSF 
the optimum treatment ıs less clear cut. Most units 
in the United Kingdom still use chloramphenicol (de 
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Louvois J Personal communication ), but results 
with this drug have not been impressive** ” and its 
toxicity has been a major problem.” Furthermore, 
Pseudomonas and many coliforms are fairly resis- 
tant to chloramphenicol.” The third generation 
cephalosporins have excited attention because of 
their excellent penetration of CSF and high activity 
against Gram negative organisms, although only 
ceftazidime is potent against Pseudomonas. Exper- 
ence with these drugs, however, 1s very limited. 
Drug resistant strains may emerge during 
treatment.?” Although bacteria are rapidly elimin- 
ated from the CSF, there ıs a worry that the rapid 
acquisition of high CSF cidal concentrations might 
itself be deleterious, in that rapid killing of large 
numbers of Gram negative organisms could cause 
massive release of endotoxin 28 Previous attempts, 
by the Neonatal Meningitis Cooperative Study 
Group in the USA, to improve the delivery of 
antibiotics to the meninges and ventricles of neo- 
nates and infants with Gram negative enteric menin- 
gitts by the use of intrathecal” and intraventricular™ 
administration of aminoglycosides have not ım- 
proved outcome. But perhaps the most important 
finding in these studies was the low mortality and 
morbidity in the control group: babies who were 
treated with parenteral ampicillin and gentamicin 
alone. In the former study the mortality of the 
control group was 32%,” and in the intraventricular 
study was 12-5%, while eight of the 21 survivors 
were normal and eight had mild to moderate 
disability.” This was despite 46% of strains being 
resistant to ampicillin. The current multi-centre 
study from the same group is comparing moxalac- 
tam with ampicillin and gentamicin for the treat- 
ment of Gram negative meningitis Until the results 
of this study are known, parenteral ampicillin and 
gentamicin ıs our treatment of choice for Gram 
negative meningitis. The use of third generation 
cephalosporins ts understandable; use of the com- 
bination of chloramphenicol and a third generation 
cephalosporin ıs contraindicated because these 
drugs are antagonistic. 

In roughly 20% of cases of bacterial meningitis 
the initial CSF Gram stain will not reveal organisms. 
In addition, neonates have often had intraventncu- 
lar haemorrhages and when the red cells have 
degenerated the CSF white cell count can be 
artificially high. Thus it ıs not uncommon to have to 
prescribe ‘blind’ treatment for possible neonatal 
meningitis Ampicilli and gentamicin, for the 
reasons outlined above, will be appropnate for 
Gram negative bacilli. They are also excellent 
treatment for group B streptococcal and listeria 
meningitis and toxicity is low. Alternative treat- 
ments sometimes used for suspected bacterial 
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meningitis with no organisms are chloramphenicol, 
with its risk of toxicity, and the third generation _ 
cephalosporins, whose activity against listeria and ' 
group B streptococci are in doubt. 


Conclusion 


The emergence of resistant bacteria, a high rate of 
bacterial infections ın neonates, and the poor 
outcome of some of these infections mean that the 
antibiotics used in neonatal units need frequent 
scrutiny. Use of antibiotics should, however, be 
based on actual episodes of sepsis rather than 
patterns of colonisation and on the outcome of those 
episodes of proven sepsis. The temptation to use 
new antibiotics extensively should whenever poss- 
ible await controlled studies of their efficacy that 
show their superiority to existing regimens. In the 
absence of such studies it might be sensible to 
restrict their use to babies not responding to 
conventional treatment. 
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Personal view 


Epilepsy and prejudice 


D C TAYLOR 
University Department of Psychiatry, Manchester 


“It is not good to have respect of persons 
in judgment.” Proverbs xxiv, 23. 


In his massive study of social behaviour, ‘Social 
being’, the philosopher and social psychologist Rom 
Harré declares, in a throwaway line, that the whole 
of man’s social behaviour is directed at the main- 
tenance and management of his self esteem.' Social 
life, according to Goffman,” can be seen as a series 
of negotiations in which the self is presented to its 
best advantage, despite its many defects, to secure 
and maintain the best possible level of social 
support. Social support in its turn 1s crucial to the 
maintenance of health. Totman summarised work 
that shows how being separated from one’s 
appropriate social reference group and being re- 
quired fo learn new sets of social rules lead to ill 
health.? Preyudice is a social Exocet missile, a long 
range destroyer of esteem. Without reference to the 
quality of local social skirmishes, prejudice annuhi- 
lates one particular group of protagonists. 

Prejudice has changed from meaning either a 
prejudgment or one made on the basis of inadequate 
evidence.* It now means ascribing to another person 
or group attmbutes of such overwhelming im- 
portance that. they overnde thew individual 
characteristics. The validity, the ‘truth’, of the 
discriminating characteristic is irrelevant and the 
precise characteristics of the outgroup may be quite 
hard to identify at times. It ıs enough to be ‘not us’. 
“The mere fact of division into groups’ wrote Tajfel 
‘s enough to trigger discriminatory behaviour’ ® 
Thus posing the question ‘Are the more stupid 
people sitting on the right side of this room?’ to an 
audience creates a climate in which it becomes 
necessary to know from whose perspective the room 
is to be viewed rather than one that rejects a 
nonsensical, ridiculous question. It 1s the possibility 
of producing such spurious and divisive questions 
that has led to anxiety about ‘labelling’ in medicine, 
especially in the psychological and social aspects of 
medicine. 
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Tajfel’s hypothesis that divisiveness inheres in 
categorisation was shown in experiments with per- 
fectly normal secondary school children. An entirely 
spurious but apparently normal physiological differ- 
ence was the basis of their grouping. In subsequent 
scoring tasks the children allocated marks, worth 
money, differentially dependent upon whether the 
recipient was or was not a member of the same 
ludicrous ‘grouping’ as the scorer.° Since, as will be 
argued, categorisation and labelling are also abso- 
lutely necessary to thinking,’ it ıs clear that a 
conscious effort has to be made to keep labels 
uncorrupted as far as possible. But labels like 
‘epileptic’ are handed on encrusted with the accre- 
tion of ages. Many of the papers wntten about 
epilepsy and prejudice imply that the preyudice 
against epileptics is wrongly conceived, ignorant, or 
irrational and that if more people realised that 
people with epilepsy were not necessarily mentally 
retarded or insane matters would improve. 
Irrationality is not the basis for my regarding 
negative views about people with epilepsy as 
prejudiced, in the same way that I would not regard 
proving myself non-Jewish an appropnate defence 
against anti-Semutism. 

Prejudice ıs not an attribute of some rather nasty 
people out there in the world. It ts a universal 
characteristic onginating ın the categorising process 
that underpins thinking. Labels are discriminatory, 
as Tajfel found, because that is the purpose of 
labels. It follows that there must be positive as well 
as negative prejudice. Doctors benefit from being 
accorded attributes that they might not have (such 
as a doctorate!) and so are certain treatments and 
medicines (the placebo response). More important 
1s to consider what causes certain phenomena to be 
attributed negative and others positive characteris- 
tics Why would epilepsy be so pervasively nega- 
tively regarded? 

The moral and ethical problems and some of the 
characteristics of stigma are revealed in the case of 
Sharon. 
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Sharon was aged 15 when she was referred to us 
becausė ıt was thought unlikely that her attacks 
‘were epileptic and because of her disagreeable 
behaviour. She came from a chaotic and angry 
family in which her temper tantrums, her ‘fits of 
temper’, had been a lifelong method of coping. In 
recent,months she had been ‘found on the floor in 
a‘pub’ where, in fact, she had been drinking and 
where; on angther occasion, she had ‘laughed 
herself: to: the ‘floor’. In explaining her absence 
from school to the school doctor, mention of these 
attacks led to detailed enquires about their 
possible nature. Auras were enquired into and 
auras of taste and smell were agreed to. A 
neurological opinion was sought, an elec- 
troencephalogram ‘focus’ appeared, and pheny- 
toin was prescribed. The tablets were promptly 
used in a suicidal gesture. The family ignored the 
gesture but the girl told the neurologist that she 
thought she was going mad. It was not possible to 
discover any unequivocal evidence of epilepsy. 


Is it more prejudicial to call this girl epileptic than 
not to do so? Is there any need for any one 
component of her sickness to be explained by 
another? As I see it, the moral aspects of sickness 
are forced forward into prominence as the ‘disease’ 
component recedes? and in a chronic, sporadic, 
arcane disorder moral concerns can come to domin- 
ate the whole management. Prejudicial responses in 
health care professionals may determine very import- 
ant aspects of policy in such cases. 

In his chapter in ‘Introduction à la psychologie 
sociale’ Tajfel writes, ‘In the case of strong negative 
evaluation of a category it 1s very important that an 
individual who is a member of it should not be 
‘missed’, with the attendant danger of his assign- 
ment, by mistake, to a positive valued category . 
errors of assignment in a negative valued category 
will be in the direction of overinclusion.”® Think of 
what constituted ‘a communist’ under McCarthyism. 
Sharon might be an epileptic. Woodland fungi 
‘might’ be poisonous so they are left alone on the 
whole. 

Sharon’s predicament becomes like that of the 
child accused of sorcery reported by Levi Strauss.'° 
‘How can an innocent person accused of sorcery 
prove his mnocence if the accusation is unanimous— 
since the magical situation is a consensual 
phenomenon’—that is, magic only exists by agree- 
ment. Whether such consensual beliefs about magic, 
or the parental state of Manchester United suppor- 
ters, are sustained depends upon the level of social 
development of the group deriving the belief and 
the personal development of individuals within that 
group. In the stage of Piagetian egocentrism through 


which we all pass (or to some extent remain) we 
are unable to conceive of a situation from a point 
of view other than our own either in terms of 
moral or cognitive development, and actions may 
follow from infantile projections foisted on to the 
outgroup. ‘We got the boot in first!’ The ingredients 
for change in reducing prejudicial responses 
induced in these ways are through personal growth, 
social development, and knowledge. Knowledge- 
able botanists will feast on the chanterelles that 
others scorn. 

Turning to the specific case of epilepsy, consider 
first the curious nature of 1ts stigma. Suddenly and 
without warning the individual suffers an aston- 
ishing loss of control and of developmental skulls. 
The epileptic attack ıs the quintessence of the 
paroxysmal behaviours. '' How might this propensity 
to sudden loss of status be negotiated? Perhaps in a 
way akin to premonitory grieving, by making 
declarations in word and deed between the attacks 
which, though of themselves stigmatising, do pre- 
pare those concerned against the catastrophe. 
Perhaps this might be achieved by social deference 
or perhaps by aggressive assertiveness There is no 
doubt that the import of the epileptic attack 1s 
through its occasional association with madness, 
deterioration, and death. Such associations need 
only intermittent reinforcement. Chance and 
Russell regarded such ‘protean displays’ as epileptic 
seizures as a form of allaesthetic behaviour, a 
behaviour that produces behavioural effects on 
other animals.’* It 1s difficult to imagine what 
biological advantage derived from the terrifying 
display of tonic-clonic epilepsy, but the residue is 
that at least half the mothers who witness a febrile 
convulsion fear momentarily that their child is 
dying. Doctors should respond to the needs that 
seizures create. 

In many social surveys in the West over the years 
since the second world war there ıs evidence of 
changes, at least of what it 1s regarded as permis- 
sible to say about people with epilepsy, which 
might become the basis of real changes of atti- 
tude and behaviour. But prejudicial responses 
will only diminish with real education and with 
social development. We have to persuade our- 
selves, as an effort of will, that our old, deep, 
prejudice needs to be controlled. Doctors spend 
their whole training learning to take decisions on the 
basis of incomplete evidence, which 1s in itself a 
prejudiced response! They also have to learn, 
though it ıs less systematically taught, to tolerate 
uncertainty. 


“Judge not according to appearance but judge 
righteous judgment.” Jobn vii, 24. 
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Tigh inet urea concentrations in 
- collodion babies 


Sir, . nae š 
We were interested*to read the paper from Drs Beverley 
and Wheeler ' The authors nightly emphasise the likelihood 
of systemic absorption of pharmacologically active agents 
used topically to treat dermatoses in the neonate and 
report the cases of two infants born with collodion 
membranes who were treated with a cream containing both 
lactic acid and urea We were concerned to learn that such 
treatment had been used in neonates at all, especially in 
neonates with a universal erythematous dermatosis that 
clearly enhances percutaneous absorption. Furthermore, 
one of the two infants was premature, another factor 
known to be associated with increased skin permeability 
No one involved in the medical care of infants can have 
any excuse for being ignorant øf this problem, and we 
would urge the greatest circumspection when prescribing 
topicals for neonates In gur view, the topical application 
of systemically active agents, such as salicylic acid, lactic 
acid, boric acid (used as a preservative in many topical 
preparations), benzene hexachlande, benzyl benzoate, 
corticosteroids, and certain antimicrobials, such as hexa- 
chlorophane, should be avoided in neonates Indeed, it 1s 
very rare for topical applications other than the blandest 
emollients to be indicated at any time during neonatal life 
Sadly, we still see babies in whom this precaution ts 
ignored. 
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Sir, 


We read with interest the report of Beverley and Wheeler 
on the increase in plasma urea concentration during 
treatment of ichthyosis with a topical urea containing 
agent ' We recently had a similar case on our department. 

She was the first child of related (first cousin) Turkish 
parents, born at a gestational age of 36 weeks weighing 
1960 g. She had an ichthyosiform dermatosis, which was 
apparent immediately after birth, but there was no 
collodion membrane 

At first she was treated with emollient creams and 
during that tıme she had fairly constant plasma concentra- 
tions of urea, creatinine, sodium, and potassium. At the 
age of 46 days treatment was begun thrice daily with a 
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cream containing 10% urea. After beginning this treat- 
ment the plasma urea concentration rose from 1-7 mmol/l 
to 8-4 mmol/l. There were no clinical signs of dehydration 
and urne production remained normal The plasma 
creatinine concentration remained stable and the plasma 
sodium concentration decreased (Figure) 

In view of the report of Beverley and Wheeler’ we 
attempted to evaluate the effect of the topical urea 
application on the plasma urea concentration. The use of 
the 10% urea cream was reduced from thrice to once daily 
and a concomitant drop in the plasma urea concentration 
from 8-4 mmol/] to 3-4 mmol/l was seen Unfortunately, 
the clinical condition of the baby deteriorated at this time 
due to septicaemia and she died soon afterwards so that we 
were unable to study the progress of the plasma urea 
concentration after total stoppage of the treatment or after 
possible reintroduction. 

We agree with Beverley and Wheeler' that the effects of 
not only parenterally and orally administered drugs must 
be fully evaluated but also the effects of topically applied 
preparations, particularly in those patients with a defective 
skin barrier. 
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Treatment with iron increases weight 
gain and psychomotor development 


Su, 


Aukett et al have shown that Asian toddlers with iron 
deficiency anaemia had an increased rate of weight gain 
and more of them achieved the expected rate of develop- 
ment when treated with oral iron.! Although they consi- 
dered the causality at some length and mention in passing 
that severe malnutrition is a well recognised cause of 
developmental delay, they do not discuss the possibility 
that developmental progress was secondary to mproved 
weight rather than improved iron state. A partial correla- 
tion of developmental score on haemoglobin increase 
controlling for nutritional state could clarify this further. A 
significant correlation not explained by nutritional state 
would imply an independent effect of treatment with ron 
and would perhaps come nearer to answering their 
question whether ‘iron deficiency anaemia may adversely 
effect cogmtive development and behaviour’ If the factors 
interact and there 1s no definite independent effect then 
perhaps they should state this more clearly. No one doubts 
that ron deficiency anaemia is worth treating. There are 
grey areas, however, where a small child with borderline 
development may have a low/normal haemoglobin It may 
be that energy supplements would be more suitable than 
iron to increase growth and development Until a tnal 
comparing these two alternatives 1s performed the question 
will remain open 
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Drs Aukett, Parks, Scott, and Wharton comment. 


We thank Dr Poulton for her interest 

In previous studies we have found that extra analyses of 
our data suggested or performed by others have enhanced 
our own interpretation '? We shall see whether her 
suggestions can be accommodated by further analysis. We 
are not convinced by her subsequent arguments, however, 
and feel she may have failed to grasp the concept of 
‘pragmatic trials’. Whatever the exact physiological path- 
way from iron supplementation to psychomotor develop- 
ment, the trial showed that more supplemented children 
achieved at least six extra skills Perhaps, as she suggests, 
this was because iron improved their protein energy 
nutntion (by an increased appetite?) and thence psycho- 
motor achievement, although if this were so we might have 
expected iron deficient children in the community studied 
to have evidence of protein energy undernutrition as well. 
This was not so; indeed, the iron deficient children had 
some evidence of better protein energy nutntion * 
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Inhaled beclomethasone and oral 
candidiasis 


Sir, 


I was interested to see the paper by Shaw and Edwards on 
‘Inhaled beclomethasone and oral candidiasis’.! 

In that paper they stated that the incidence of candidiasis 
seemed to be the same whether a rotohaler or a standard 
aerosol inhaler was used. In my experience the standard 
type of inhaler 1s likely to deposit steroids at the back of 
the throat, especially when used by children 

Two patients of mine regularly contract symptomatic 
oral candidiasis when they go on holiday and do not take 
with them the rather bulky Nebuhaler 

I would suggest that all children having problems with 
candidiasis imitially try some form of variation of the 
standard inhaler such as the Nebuhaler 
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Dr Edmunds comments: 


Thank you for giving me the opportunity to see the letter 
written by Dr Barmes in response to our recent paper 
‘Inhaled beclomethasone and oral candidiasis’ I was 
interested to learn of his expenence It ts important to 
distinguish between colonisation with candida detected by 
culture of pharyngeal swabs and clinically apparent 
oropharyngeal candidiasis Only one child among all 229 
who were swabbed in our survey had clinically evident 
candida infection. 

Our data showed that method of inhalation of bec- 
lomethasone did not influence the frequency of colonis- 
ation with candida. As clinical infection occurred only once 
we are not in a position to say whether or not method of 
inhalation influences its madence 
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~- Garthidge aad+Rutter have provided useful data relating 


i A albumin goncentration to gestation and discuss its 


poor, correlation’ with clinical oedema ! Their view, how- 
albuminaemia of prematurity’ is a ‘normal 
rota pathdto ical finding’ 1s debatable A biochemical or 
clinical finding’: “that, ‘fs consistently associated with pre- 
maturity- is“pof-netessarily ‘normal’ and may indeed be 
undesirablé: In thts study the authors have examined only 
one clinical aspect of hypoalbuminaemia, oedema; yet low 
serum albumin concentration may have diverse effects— 
for instance, on drug and buirubin binding and toxicity 

Currently, we are analysing the relation between clinical 
outcome and plasma albumin concentration measured in 
over 4000 samples during a longitudinal study of 932 
infants Preliminary multiple regression analysis has re- 
affirmed the strong association between hypoalbuminaemia 
and respiratory disease, even after adjustment for gesta- 
tion Low plasma albumin concentration in this ccum- 
stance cannot be regarded as ‘normal’ and probably 
reflects excessive losses—for example, into alveolr—and 
the adverse effect of severe disease or suboptimal nutntion 
on protein synthesis by an immature liver Yet sick infants 
must have comprised an appreciable proportion of the low 
gestation sample investigated by Cartlidge and Rutter. 

These workers contend ‘that measurement of serum 
albumin concentrations ın preterm infants, either routinely 
or in the presence of oedema, is of little use in their 
management’ This conclusion might be’ misinterpreted A 
low plasma albumin concentration may be used as a 
marker for the high risk neonate, may influence the 
interpretation of other biochemical findings, and may 
warrant intervention in its own mght Albumin estimation 
1s cheap and, I believe, should not be abandoned as a 
routine investigation in very low birthweight infants in the 
neonatal period 
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Drs Rutter and Carthdge comment 


We agree with Dr Lucas that a finding consistently 
associated with prematurity 1s not necessarily normal We 
found though that serum albumin was a poor marker of 
illness in low gestation infants: concentrations were low in 
both sick and well infants. His unpublished study clearly 
contains many more infants and we look forward to seeing 
it We still contend that routine measurement of serum 
albumin 1s of little use in the management of the preterm 
infant. Certainly, bilirubin and drug binding are affected 


by low serum albumin concentrations, but routine 
measurements are not carned out with this in mind. 
Perhaps a case can be made for routinely measuring 
albumin whenever serum calcium concentrations are 
measured in the preterm infant. Hypocalcaemia 1s 
commonly diagnosed and treated on the basis of low 
uncorrected calum concentrations, but it ıs largely an 
artefact caused by a low serum albumin concentration. 


Minimal change nephrotic syndrome 
and cyclophosphamide 


Sir, 


The interesting annotation by Trompeter about minimal 
change nephrotic syndrome and cyclophosphamide rightly 
indicates that the use of alkylating agents 1s controversial 
m a ‘non-malignant condition with an excellent long term 
prognosis’ ! 

The point ıs well made that an increased nsk of 
malignant disease after immunosuppressive drugs has been 
observed in both adults and children, but this is perhaps 
too broad a generalisation. It 1s possible to go further. 
Cyclophosphamide, chlorambucil, and nitrogen mustard 
all undoubtedly cause secondary leukaemias,” > Other 
immunosuppressive agents, such as methotrexate or 
azathioprine, apparently do not In other words not all 
cytostatic immunosuppressants carry the same risk of 
inducing neoplasia. While I appreciate that they may not 
have an equivalent therapeutic effect either, nevertheless it 
is an important point that should be borne in mind by 
clinicians who may be tempted to prescribe one for any 
benign disorder 

J S LILLEYMAN 
The Children’s Hospital 


Sheffield 
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High dose intravenous 
methylprednisolone in treatment of 
recessive osteopetrosis 


Sir, 


The paper of Dorantes et al' gives me an opportunity to 
report my results in treating recessive osteopetrosis with 
high dose intravenous methylprednisolone, which partially 
support their results 

Three infants, a 4 month old girl, a 5 month old boy, 
and, more recently, a 14 month old girl, with typical 
recessive osteopetrosis were treated with intravenous 


methylprednisolone in doses of 30 mg/kg/day for three ` 
days, 20 mg/kg/day for four days, and subsequently 10, 5, 
and 2 mg/kg/day for one week each, respectively, followed 
by 1 mg/kg/day until their haemoglobin concentration 
reached 11 g/dl, as described previously in the treatment of 
childhood acquired aplastic anaemia? Haemoglobin 
reached this concentration in 34, 62, and 194 days, 
respectively 

Liver and spleen became normal in size, with rises in 
leucocyte and platelet counts and haemoglobin concen- 
trahions to normal, a decrease in reticulocyte count, and 
disappearance of normoblastaemia in the first two cases 
and improvement in the third child The patients’ plasma 
haemoglobin concentration and alkaline phosphatase 
activity decreased to normal, with normalisation of hapto- 
globin concentrations Their bone marrow became nor- 
mocellular as studied by needle aspiration, but their bones 
have not been influenced by treatment yet according to 
findings on x ray film. 

Although currently one child could only detect hight and 
still had mild exophthalmus and all had macrocrania, their 
growth and development were appropriate for their ages 
The two younger cases still required 2-5 mg prednisone 
daily and the third was currently on intravenous treatment. 
With the exception of Cushingoid appearance during high 
dose administration, they did not have any side effects of 
treatment with corticosteroid, such as hypertension, 
hyperglycaenua, or growth retardation. 

I would also like to question the laboratory findings of 
the authors’ second case, who had a normal (or raised) 
haptoglobin concentration (5 mg/dl), despite pronounced 
plasma free haemoglobin (125 mg/dl), which does not 
agree my findings or expectations 
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The Diamond: Jubilee ssie of the Aiha haadt z 
fascnating accounts of those who over the: syears haye = 


guided it to its present state of eminence’ ‘abla paediatrit -> 
journal. Three citations were omitted--namely, those‘ of*.:, 
the present editors Roy Meadow and Berard Valmaii and . 


the associate editor Malcolm Chiswick."While we Stecognisé `” 


and respect their modesty, we should“not. Jet the occasion 
pass without acknowledging the veryimpértagit part which 
they have played in maintaining .and ‘enhancing the 
position of the Archives To Roy Meadow, who will shortly 
be giving up the senior editorship, we owe a particular debt 
of gratitude. 


JOHN FORFAR 

British Paediatric Association, 
5 St Andrews Place, 

London NWI 4LB 


Working party on cystic fibrosis 

Sir, 

In Dr Jackson’s synopsis of the recent report of the British 
Paediatric Association working party on cystic fibrosis 
mention 1s made of the proposal ‘that there should be one 
centre with from 50 to 100 patients in most regions’.’ In 
some National Health Service regions it 1s clear that more 
than one cystic fibrosis centre will be needed so perhaps 
the proposal should be amended to ‘at least one centre 
with from 50 to 100 patients in most regions’ The staffing 


levels suggested for a clinic with 50 patients should, of 
course, be increased pro rata for larger clinics. 
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Eee ‘psy in, Children.- (International Re- 
view of’ Child Neurology Senes). By J 

Aicardi. Pp 413 $74-50 hardback Raven 

Press, 1986 


It is a privilege to review this single author 
masterpiece on childhood epilepsy 

The volume ıs divided into four parts. It 
begins with a common sense discussion of 
the mezning of epilepsy, a definition of 
terms, tne effect of age, and classification 
of epileptic seizures and epilepsies. 


The second part deals individually and | 


critically with the best established epi- 
lepstes and epileptic syndromes, empha- 
sising the clinical seizure descriptions and 
electroencephalographic features neces- 
sary for giving treatment and prognosis, 
infantile spasms and such like, Lennox- 
Gastau: syndrome and early myoclonic 
epilepsies, later childhood myo- 
clonic epilepsies, progressive myoclonic 
epileps.es, epilepsies with typical absences, 
epilepsies with generalised tonic-clonic 
seizures, epilepsies with simple partial 
seizures (including the benign epilepsies), 
epilepsies with partial complex and affec- 
tive seizures, and the syndrome of 
‘acquired aphasia’ (too often diagnosed as 
elective mutism!) 

In the third section the perspective ts 
altered to consider epileptic manifestations 
in relation to age, duration, ‘cause’, and 
precipitation, with chapters on neonatal 
seizures, epilepsy in infants (still a gold- 
mine for future research), febrile convul- 
sions, other occasional convulsions, status 
epilepticus, stimulus sensitrve epilepsies, 
post-traumatic epilepsy, and epilepsies as 
the presenting manifestation of brain 
tumours. 

The fourth part deals with selected 
aspects of diagnosis and differential diag- 
nosis (including a critical analysis of anoxic 
seizures) and general aspects of prognosis 
and treatment that have not been covered 





already when discussing specific epilepsies 
or clinical situations 

Sixty pages of the book are devoted to 
the bibliography, which 1s senally num- 
bered in alphabetical order Dr Acard) 
states that he has attempted whenever 
possible to limit the review of the publica- 
tions to books or articles of general interest 
that can serve as an introduction to further 
reading Since one of the justifications of 
the’ book is the pooling together of ın- 
formation often available only ın esotenc 
books, journals, or conference proceed- 
ings, however, it is no surpmse that the 
references total around 1600 References 
up to 1986 are included, and some are ‘mn 
press’ 

„My only serious cniticism ts of the index, 
which was not compiled by the author 
himself It 1s by no means bnef, having 880 
entries, but even so several items either are 
missing from the index or irmtatingly re- 
quire looking up under several headings to 
find an entry This problem derives from 
the immense wealth of material in the book 
and could be corrected tn a future edition 
Meanwhile, readers should not be put off tf 
they wish to find the answer to an unin- 
dexed question—if necessary, read the 
book from cover to cover (again). 

Doctors who treat children with convul- 
sions or epilepsy should have this book 
both on their own shelves and in their 
departmental libranes 

J B P STEPHENSON 


Nutrition and Growth in Infancy and Early 
Childhood. By N E Hitchcock, M Gracey, 
A I Gilmour, and E N Owles Monographs 
in Paediatrics No 19. Pp 92: £31.00/SFr 
79-00/DM_ 95-00/US $4400 hardback. 
Karger, 1986. 


This well presented though rather bnef 


monograph summanises the results of a five 
year prospective longitudinal study, known 
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as the Perth growth study, which fol- 
lowed growth and development in a 
homogeneous sample of 205 full term 
infants selected from a well nourished 
community. The book describes feeding 
practices, energy and nutnent intakes, 
growth centiles, development, dentition, 
and morbidity from birth to 5 years of age 

The sample contained a larger propor- 
tion of families from high social ranks 
compared with the Western Australian 
population, but the authors defend their 
selection criteria on the grounds that their 
objective was to study infants living in an 
environment conducive to good health. 
While most infants were breast fed, unfor- 
tunately breast milk volumes were not 
measured so that nutrient intake calcula- 
tions, which were restricted to foods that 
did not contain breast milk, sadly do not 
provide a complete picture Duration of 
breast feeding had no significant protective 
effect agamst minor infection (docu- 
mented by the mothers), probably because 
few children in the study lived in dis- 
advantaged circumstances 

Numerous publications have already 
emerged from the Perth growth study, 
though this volume does represent a conve- 
nient summary of findings over the whole 
five years Nevertheless, 92 pages 1s a small 
output from such a major endeavour. 
Detailed statistical analyses are not pre- 
sented While each chapter includes discus- 
sion of results, there 1s only bnef mention 
of other, similar, longitudinal studies con- 
ducted in various parts of the world over 
past decades, and this does hmut the 
educational value of the book. 

This monograph has a high price for its 
size, but ıt 1s required reading for anyone 
entering the debate on the effects of early 
diet and growth. The Perth children will 
provide a valuable yardstick against which 
future generations can be assessed. 

ALISON PAUL 
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ations, especially if they are very 
tightly controlled and bordering on 
hypoglycaemia. The risk of hypo 
glycaemia can be considered minimal 
if the daily dosage is less than 40 IU. 
resistant patients receiving 
van 100 IU daily should be 
referred to hospital for transfer. Side- 
rophy, insulin 
ind hypersensitivity have 
rarely been reported. Legal 
Category: P Package Quantities: 
10ml glass vials in packs of 5. Price: 
Humulin S: 100 IU/ml. £6.68, 
Humulin l: 100 IU/ml. £6.68; Humulin 
Zn: 100 IU/ml. £6.68; Humulin M1 
100 IU/ml. £6.68; Humulin M2: 100 
IU/ml. £6.68. Product Licence 
Numbers, Name and Address: 
Humulin S 100 IU/ml 0006/0165 
Humulin | 100 IU/ml 0006/0168 
Humulin Zn 100 IU/ml 0006/0179 
Humulin M1 100 1U/ml 0006/0199 
Humulin M2 100 IU/ml 0006/020( 
Date of Preparation: January 1986. 
References: |. Corcoran, J.S. and 
Yudkin Diabetic Medicine, 1985, 
2,131 Fineberg, S.E. et a. 
Diabetol 983, 25, 465-469. 


Full Prescribing Information 
Available From: 

Eli Lilly and Compeny Limited, 
re Road, Basingstoke, 
ire RG2] 2XA, 
Telephone: Basingstoke 
(0256) 473241 
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He’s running on the new M2. 


He has found that a B.D. dose of the 


new Humulin M2 closely matches his 
daily insulin requirements. 


The 20/80 mixture of Humulin S 
(soluble) and Humulin I (isophane) 
provides both a rapid action and 
prolonged effect that fit his needs. 


In another patient with a lower 


soluble insulin requirement, Humulin M1, 


containing 10% soluble and 90% 
isophane, might be more suitable. 


All this with a consistency and 


convenience that cannot usually be 
achieved with free mixing. ' 

Like all Humulin products, M1 and 
M2 share the unique benefits of human 


insulin produced by genetic engineering; 


low immunogenicity,” unlimited future 
supply and ata cost comparable with 
pork or enzymatically modified insulins. 


Human insulin (crb) 


MIXTURES 


1 umulin Ml Humulin M 


non Insulin (ab Homan Insulin teb 


Consistency and convenience with low immunogenicity 





For a gentle start to bottle feeding 
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Cluseness coMiits. 
Breast milk is best for babies. But if a E 
mother is not breast feeding, baby ngedSa -$5 
milk that is as close as possible to breast milk. = 
That's why Milupa were the first company in...” 
Britain to add taurine to all their babymilks. 
Taurine is an important amino acid, found in 
breast milk. By adding taurine, and all the 
other nutrients necessary for healthy growth, 
Milupa Babymilks have achieved a closeness 
to breast milk that counts. 
There are two Milupa Babymilks. APTAMIL 
for a gentle start to bottle feeding, and 
MILUMIL, made to satisfy hungrier babies. 
Both taste and smell so pleasant, even the 
fussiest babies take to them easily. Because it 
is not just nutritional composition that matters, 
it's how babies respond, too. Both our 
babymilks are in granulated form, which 
makes them so easy to measure, mix 
and dissolve. 
We know closeness counts. 


Milupa Babymilks. As close to breastmilk as babymilk can be. 


| IMPORTANT Breast milk is the best milk for a baby. A doctor, midwife, nurse or health 
visitor should be consulted for any advice needed. If a babymilk is used it is important for | 
the baby’s health that all preparation instructions are followed carefully. | 


milupa 
Babymilks 
Aptamil & Milumil 












G troenterology 
5 Edited byCharlotte M. Anderson e: ai 


Ta ~~ Second Edition, Early 1987. 1000 pages, 


f 282: illustrations, About £72.00 


: The new. edition of this comprehensive 
reference” ‘text has been completely revised 

~ to incorporate important advances made in 
the past decade. It will continue to be the 
definitive source for all those studying 
disorders of the gastrointestinal tract in 
children. 


Essentials of Neonatal 
Medicine 


M.I. Levene et of 

1987. 416 pages, 103 illustrations. Paper, 
about £10.50 

The lucid instruction given in this book will 
appeal to junior hospital doctors, 
membership candidates, midwives and 
neonatal nurses. It covers all the situations 
likely to occur in hospital practice and 
explains the reasons behind the procedures. 


Nutrition and Feeding 
of Pre-term Infants 


B.A. Wharton 
Early 1987. 256 pages, 8 il 
About £29.50 


This book represents the conclusions of the 
Committee on Nutrition of the Preterm 
Infant of the European Society for Paediatric 
Gastroenterology and Nutrition. It provides 
essential information for this all-important 
aspect of the care of both sick and healthy 
preterm infants. 


ustrations. 
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Common Pediatric 
Problems 


Edited by R.A. Hoekelman et al 

1987. 1800 pages, 450 illustrations. 

About £53.00 

This comprehensive volume deals with the 
field of paediatrics from every angle, and the 
paediatrician will need to use no other 
reference text. 


Lecture Notes on 
Neonatology 


Gillian M. Gandy and 

N.R.C. Roberton 

Early 1987. 352 pages, 44 illustrations. Paper, 
about £8.95 

This book will fill the need for a 
comprehensive and up-to-date text for both 
students and those working towards a higher 
examination in paediatrics, and for nurses 
working in special care baby units. 


Clinical Paediatric 
Surgery: Diagnosis and 
Management 


Edited by P.G. Jones and 

A.W. Woodward 

Third Edition, 1986. 588 pages. |42 
illustrations. Paper, £25.00 


"strongly recommended...it comes from 
the staff of the Royal Children’s Hospital, 
Melbourne, which has established itself as 
one of the leading paediatric centres of the 
world.....Results in brief — full marks!” 
Archives of Disease in Childhood (on the last 
edition} 
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Presentation 1. Epilim 200 


. e 
7 a Enteric Coated. A lilac- 
om ye } sa coloured enteric coated tablet n a w1 e } an e O 
=. containing 200mg sodium 


valproate. 2. Epilim 500 






: é oa i Enteric Coated. A lilac- s ° 
4 . 3 coloured enteric coated 
, sodium valproate tablet containing 500mg epi epsies 

sodium valproate. 3. Epilim 100mg crushable tablets. A white 
scored tablet containing 100mg sodium valproate. 4. Epilim Syrup 

- Ared, cherry-flavoured syrup containing 200mg sodium valproate 
per 5ml. 5. Epitim Liquid. A red, cherry-flavoured 
sugar-free liquid containing 200mg sodium 
valproate per 5ml. Indications In the 
treatment of generalised, partial or 
other epilepsies. In women of child- 
bearing age Epilim should be used only 
in’severe cases or in those resistant to 
other treatment. Dosage and 
Administration To be taken with or after 
food. Epilim may be given twice daily. 
Enteric coated tablets should be 
swallowed whole. Monotherapy Adults 
Start at 600mg/daily increasing by 200mg 
at 3 day intervals until control is achieved 
(Maximum dose 2,500mg per day) 
Children over 20kg: Initially 400mq/day 
with spaced increases until control is 
achieved. (Usually within the range 
20-30mg/kg body weight per day) 
Childr8n under 20kg: 20mg/kg of body 
weight per day: in severe cases may be 
increased up to 40mq/kg day. Increases 
above this only if plasma valproic acid 
levels, clinical chemistry and haematological 
parameters can be monitored. Combined 
Therapy It may be necessary to raise the dose 
when used with anticonvulsants which induce 
liver enzyme activity. Dosage of barbiturates 
should be reduced if sedation is observed 
Optimum dosage is mainly determined by 
seizure control and routine measurement of 
plasma levels is unnecessary. Contra- 
indications, Warnings; Contra-indication: 
Active liver disease. Side effects: Liver 
dysfunction including hepatic failure resulting 
in fatalities has occurred in patients whose 
treatment included valproic acid or sodium 
valproate. The incidents mainly occurred during 
the first 6 months of therapy. Clinical symptoms are 
more helpful than laboratory investigations 
in the early stages of hepatic failure. The 
onset of an acute illness, especially 
within the first 6 months. which may 
include symptoms of vomiting 
lethargy or weakness, drowsiness 
anorexia, jaundice or loss of seizure 
control is an indication for immediate 
withdrawal of the drug Evidence to 
date does not establish which 
investigation could predict this possible 
adverse effect: measurement of liver 
function should be performed in the 
first 6 months of therapy in those who 
seem most at risk. Hyperammonaemia 
without hepatic damage can occur. it Is 
usually transient, but may occasionally 
present clinically If so Epilim should be 
discontinued. Valproic acid inhibits platelet 
aggregation. Thrombocytopenia has been 
reported. Spontaneous bruising or bleeding 
Is an indication for withdrawal of medication 
Pancreatitis. tremor. weight gain, transient 
hair loss, increased alertness. aggressiveness 
hyperactivity, amenorrhoea, stupor and oedema 
have been reported. Drug Interactions Epilim 
may potentiate monoamine oxidase inhibitors and 
other anti-depressants. Loss of efficacy of oral 
contraceptive agents does not appear to be a 
problem. Women of Childbearing Age Valproic 
acid and sodium valproate, like certain other anti- 
convulsants, have been shown to be teratogenic in 
animals. In women of childbearing age the benefits 

. of these compounds should be weighed against the 
possible hazard suggested by these findings and their 
pregnancies should be carefully monitored. Product Licence 
Numbers Epilim 200 Enteric Coated 0623/0006 Epilim 500 
Enteric Coated 0623/0005. Epilim 100mg crushable tablets 
0623/0015. Epilim Syrup 0623/0004. Epilim Liquid 0623/0016 z 
NHS Cost Epilim 200 Enteric Coated 100 tablets. £6.59 
Epilim 500 Enteric Coated 100 tablets, £16.45 Epilim 100mg 
crushable tablets 100 tablets, £3.99 Epilim Syrup 200ml, £4 03 
Epilim Liquid 200ml, £4.03 Further information ts available from j 
Labaz Sanofi UK Ltd.. Floats Rd.. Wythenshawe 


`) Manchester M23 9NF 
Lahaz@;>) Tel 061-945 4161 












































sodium valproate 


helhs to maintain the narmahtw at life 


Archives of Disease in Childhood, 1987, 62, 217-219 


Annotations 


Who needs the clinical geneticist? 


General paediatricians face the increasing con- 
straints of specialisation on their practice. Now next 
in line comes the clinical geneticist. Is he to be 
accepted as an ally and trusted colleague? Does his ` 
position, now firmly established on the medical 
scene, imply that only he ts qualified to talk about 
the genetics of disease and counsel parents about the 
future? If he really believes that, what exactly ts it 
that he can offer that is not easily f found in the books 
of Harper,! Emery and Rimoin,? and McKusick?? 
Fortunately, the calculation of recurrence risks 1s" 
not the sole prerogative of the clinical geneticist, nor 
is it his only function. In practice, the clinical 
geneticist, like any other consulting colleague, will 
answer questions on the telephone, see children 
when asked, and talk to and give advice to parents 
on request. In some genetic clinics the geneticist 
sees children and parents alone, in others jointly 
with the paediatrician When that happens the 
paediatncian remains in control and, having been 
witness to what has been satd, is later in a better 
position to go over the ground, correcting misunder- 
standings and helping parents to reach decisions In 
certain situations—to be made clear—the geneticist 
is likely to retam a distinct advantage over other 
clinicians, but the nature of that superionty will 


change as probabilities become fact and new . 


techniques revolutionise our understanding of mal- 
formation and genetic disease 

The advantages that the geneticist has over the 
paediatrician are there to be exploited. The fist 
includes a knowledge of genetic disease and tts 
behaviour within families; a preparedness to ex- 
amine such families as well as individuals; an 
understanding of biochemical and chromosomal 
genetics; a trained approach to the evaluation of 
malformation and dysmorphic signs; and a direct 
involvement with new laboratory techniques that 
will identify genetic disease. His position 1s central 
between the general practitioner, paediatrician, 
obstetrician, and other clinicians and investigators. 
He 1s supported by trained nursing staff who 
organise and attend clinics, maintain registers, visit, 
advise, and follow up families, and ensure that 
complex information discussed-in clinics 1s under- 
stood. But with which families, and when, should he 
become involved? The answer depends on three 
factors. the needs of the parents, the nature of the 


1 


disease, and the ability of the paediatrician, to 
provide the answers. Ro 


Malformation 
As isolated malformations are rarely the end result 


of a single mutant gene the risk of recurrence should 
always be low: it ıs, nevertheless, ın most cases 


increased both for sibs and children. The most likely . 


explanation is that polygenic or multifactorial influ- 
ences are playing a part. For such isolated cases 
without obvious cause, the paediatrician will find 
that Harper's ‘Practical genetic counselling’! pro- 
vides all the information he needs about recurrence 
risk once he has sattsfied himself that there are no 
suspicious trends in the family The risks are 
generally small and, if given early, are reassuring to 
parents, who are bound to be exposed to mislead- 
ing, inaccurate, and unsolicited information in due 
course. Later on, parents may ask about prevention, 
as for neural tube defect, and the value, nature, and 
accuracy (as well as the msks) of tests that may be 
available in pregnancy. Oral or written advice from 
the geneticist should be sought at this stage. 
When there is clustering of similar malforma- 
tions in the family or stbship the risk of recurrence ts 
higher Sometimes this 1s because single mutant 
genes are operating as in Van der Woude’s syndrome 
(cleft lip or palate with mucous cysts of lower lip, or 
both) or in the inhented form of encephalocoele 
(Meckel-Gruber syndrome), but there are less well 
defined situations for which risk figures are rarely 
available. Such families are better referred 


Multiple malformations and the dysmorphic 
syndromes 


The geneticist also comes into his own when he is 
asked to define the future for the child with multiple 
malformations and determine whether the combina- 
tion 1s fortuitous, familial, or the result of associa- 
tion (such as vertebral defects, imperforate anus, 
tracheo-oesophageal fistula, and radial and renal 
dysplasia) or sequence (as in Robin's syndrome) and 
so determine the chance of recurrence Genetiucists 
should be invited to see abnormal children in the 
newborn period as a matter of course if the diagnosis 
cannot be established immediately Early answers 
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i. can’ “void the need fot-expensive investigations, but, 

“even “when a Solution i$ not readily obtained, the 

7 seqtiertce: óf” these investigations can be logically 
detérminéd, The- geneticist’ s opmion is also of value 
sto: neonatal Surgeons and cardiologists, who will 
want to know what the eventual outcome may be 
when advising | parents and planning costly lıfe saving 
cand timé éonsuming’ surgery. 





: EA ‘In the ‘last few years the delineation of rare 
an malformation syndromes has achieved stupendous 
sag? growth: math new consultant clinical geneticist is 
i ROW expected to have completed a formal training in 


A 


the technique, df: visual dissection of these condi- 
tions,. which is essential to achieve diagnosis. The 
interest is not effete for important questions about 
prognosis, and recurrence risks need to be answered 
and, in addition, firm labels, once applied, may help 
to lighten the burden of guilt that parents carry. 

No one pretends that the diagnosis of the dysmor- 
phic child is an easy challenge. When Smith* has 
been perused and a chromosomal cause excluded 
one approach ıs to interrogate the computerised 
data base for the diagnosis of rare dysmorphic 
syndromes ° In 1984 this contained information on 
about 700 syndromes accompanied by 1500 refer- 
ences gleaned from works published ın the previous 
15 years. By 1986 Baraitser and Winter had enlarged 
the ‘London dysmorphology base’ to include 1400 
syndromes and 4500 references. (Baraitser M, 
Winter RM. Personal communication.) The authors 
have now added a facility that will allow new clearly 
defined ‘unknowns’, which have foiled panels of 
experts, to be included and later matched with 
others. Many genetic units already have copies of 
the dysmorphology base and have learned the tricks 
of interrogation: Nevertheless, even with this ad- 
vance, a diagngsis may not be reached. This is 
particularly so when the child, retarded and with 
unusual facies, has no ‘hard’ signs, such as cleft 
palate or congenital heart disease, as signposts for 
the computer search. Frustrating as it still is. a 
careful assessment by the clinical geneticist remains 
the best approach to these problems. 


Single gene defects 


Paediatricians have always undertaken the responsi- 
bility of telling parents when their child’s illness was 
the result of autosomal recessive inheritance, ex- 
plaining the risks of recurrence and the consequence 
of the illness. Are they still competent to do this? In 
most cases the answer is ‘yes’, though tn some cases 
they will ask either a colleague with special know- 
ledge and experience of that disease to see the 
parents. 


The immediate question for general paediatni- 
cians 1s whether organ or disease specialists, rather 
than geneticists, should be responsible for counsell- 
ing many families with single gene disorders, es- 
pecially those dealing with kidney, blood, and 
inborn errors of metabolism, In most instances the 
former will know more about the natural history of 
the disease and its behaviour within families than 
the geneticist, but he should be called in to advise on 
antenatal diagnosis and its coordination or to talk 
about the more difficult options, such as artificial 
insemination by donor The same argument can be 
extended to include the nervous system, the ear, and 
the eye, but, in practice, counselling families with 
diseases that affect these systems is best provided by 
specialist and geneticist working together in the 
same clinic 

Whereas most doctors can explain the nature of 
the recurrence msks to parents of children with 
cystic fibrosis, calculations for risks further out in 
the family should be given with caution and prefer- 
ably after checking the calculations with the 
geneticist How many can calculate the risk of cystic 
fibrosis to the first cousm of an affected child 
(incidence of carriers in the population 1/20)? On a 
local course only six of 100 selected candidates for 
the part 1 MRCP examination obtained the correct 
answer of 1/160. 

When the child’s illness is a serious one the 
paediatrician does not hesitate to introduce informa- 
tion about its genetic basis and msks of recurrence 
Explanations at this stage have to be presented 
clearly and simply but ın such a way that parents will 
ask for more details later on This 1s particularly 
important if a deleterious autosomal dominant or X 
linked recessive gene ıs responsible. The question 
then 1s whether the mutant gene lies hidden in the 
parent. When there 1s doubt the geneticist will 
examine or investigate the parents appropriately 
and, if necessary, look further into the family 
background But what should the paediatrician do 
when he recognises an important disorder that 1s 
inherited as an autosomal dominant as part of a 
routine examination for some unrelated complaint, 
and where does the geneticist fit in there? Neurofib- 
romatosis is a good example. In a proportion of 
children this 1s responsible for serious problems 
early ın hfe, but most affected children are asympto- 
matic. The paediatrician remains the best judge of 
what should be said at the time, but should not the 
clinical geneticist be asked to talk about the disease, 
examine the parents, and describe how it may affect 
other members of the family differently at some 
later stage? The conundrum 1s how to balance the 
giving of unsolicited information without producing 
anxiety that then cannot be allayed. This difficulty 1s 


one that is ever present and to which the geneticist is 
more than sensitive. 


Investigation of families 


The difference between paediatricians and geneticists 
is that the former pride themselves with working 
with the family, the latter in investigating families. 
How many paediatricians are prepared to carry out 
the detailed examination of parents or have the 
facilities or time in their clinics to do so? There may 
be exceptions, such as in tuberous sclerosis or the 
examination of the urine in family members where 
Alport’s syndrome is suspected. But who wants to 
arrange for the systematic collection of family 
bloods for chromosomal analysis and ıs then prepared 
to counsel the carriers, and how many know what 
subtle signs to seek in the rarer dominantly and X 
linked inhented disorders? 


Carrier detection 


Is the paediatrician competent to determine who is a 
carrier for a genetic disease? For diseases such as the 
haemoglobinopathies, where the investigation gives 
precise definition, there ıs no difficulty, but, when 
the interpretation of investigation is less exact and 
where pedigree analysis plays a part, as for linked 
disease, the problem must be referred Bundey 
showed in 1978 how badly geneticists in the United 
Kingdom fared when asked to calculate the risks of 
families with Duchenne muscular dystrophy.® They, 
at least, have now learned their lessons. DNA 
studies do now play a part in determining carner 
state, but they are only of value to a small number of 
families. For the present, therefore, the calculation 
of odds remains a most useful method. 


Registers 


Should registers, dear to the heart of so many 
geneticists, be feared by paediatricians? Should 
their patients be included and, if so, for what benefit 
and-at what cost? At present, registers of families 
with Duchenne muscular dystrophy are common- 
place: they also exist for families with balanced 
chromosomal translocations and, lesser sophistica- 
tion, for Huntington’s chorea, polyposis coli, and 
familial polycystic kidney. The register ıs controlled 
by the geneticist and operated by nurse fieldworkers, 
whose job ts to keep in touch with families, offer 





carner detection tests, and, when E aoti 


genetic counselling Corifidentiál records, “whether © 


on file or on disk, are kept under lock and key. and 


only reached through the clinical geneticist.- ‘The °° 


keeping of such registers and the counselling, of 


more distant family members are ,not part of the 
paediatrician’s remit nor should: ‘he'seek it unless he 


wishes to be the ‘key person’, when, the genetig s 


emergency—pregnancy—presents. ; $ 
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DNA 

B Thalassaemia, Duchenne aaa. “dystrophy. 
haemophilia A, and cystic fibrosis ‘are™the main 
childhood diseases where DNA studies can provide 
a way of deciding accurately whether a fetus 1s 
affected. The current position with Duchenne 
muscular dystrophy, while regional laboratones 
are set up and funded, is that bloods from children 
and their parents should be channelled through the 
geneticist, who will arrange for storage, analysis, 
reports, and maintain a central DNA record. The 
last 1s essential for rapid recall at time of pregnancy, 
especially ıf chorion villus sampling examination 1s 
envisaged. In the cases of cystic fibrosis and B 
thalassaemia the time will soon arrive when the 
records, interpretation, and advice will be best dealt 
with by the special clinic dealing with that particular 
disease, but X linked disease may well remain the 
exception because of the continued participation, 
testing, and counselling of female members of 
extended families through the register and the 
genetic fieldworkers. 
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Dmg F through the skin: a mixed blessi 


ny Skit isa barner that Keeps body water in and micro- 
organisms and noxious’ chemicals out. Topical 
drugs, the mainstay of ‘ffeatment in dermatology, 
are applied in the hope and expectation that any 
percutaneous absorption will be minimal and that 
systemic side effects will not occur It is becoming 
apparent though that skin is not quite as imperme- 
able as often believed. Undoubtedly, drugs can be 
absorbed through the skin and produce either 
unwanted or intended systemic effects 


Mechanism of percutaneous absorption! 


The superficia. layers of the epidermis, the stratum 
corneum, provide almost all the skin’s barer 
properties. (The basal epidermal layers and the 
underlying dermis are readily permeable—the often 
used term ‘transdermal absorption’ 1s inaccurate ) 
The stratum corneum is made up of layers of 
overlapping cell plates contaimmg the fibrous pro- 
tein keratin. Most drug absorption is transcellular. it 
is unlikely that noticeable absorption occurs be- 
tween cells or tarough sweat pores and hair follicles. 
It is a passive diffusion process, the magnitude of 
which will depend on the integrity and efficacy of 
the epidermal barner but which will be influenced 
by the drug itself Drugs with low molecular weight 
(below 800 datons) with a high water and lipid 
solubility show the greatest penetration. The vehicle 
that contains the applied drug ıs important So too 1s 
the degree of hydration of the stratum corneum: 
occluding the epidermis increases its water content, 
enhancing drug absorption. 


Paediatric considerations 


Size. The smaller the child the larger the surface 
area relative to body weight. Absorption of drugs 
depends on th2 surface area exposed, whereas 
distribution, metabolism, and excretion relate more 
to weight. Percataneous drug absorption is there- 
fore more important ın a very low birthweight infant 
than in an older child. 


Integrity of the epidermis. Percutaneous absorption 
1s greatly increased if the epidermal barrier is 
damaged or diseased. Young children with burns 
and infants with extensive skin disease (particularly 
eczema) are therefore at risk. 


Maturity of the epidermis. The stratum corneum is 
well developed in the term infant and has similar 
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barrier properties to those of a child or adul 
poorly developed in preterm infants, partic 
those with gestation less than 28 weeks.” 
infants have a very high transepidermal wate 
and readily absorb topically applied agents, 
times with disastrous consequences. Immatu 
the stratum corneum is only temporary. Tt 
trauterine environment triggers rapid matur 
so that by 2 or 3 weeks of age the skin has s 
barrier properties to that of a term infant. 


Hazards of percutaneous absorption 


In 1886 Dr W Rayner, visiting medical officer 
Marylebone Workhouse, London, reported a 
break of cyanosis in newborn infants.” He for 
image of the workhouse stamp used for marki 
nappies imprinted on the buttocks and vulva: 
of the infants and correctly deduced that som 
in the ink (an aniline dye) was being absorl 
cause cyanosis (methaemoglobinaemia). His 
sage went unheeded and at least nine f 
outbreaks of methaemoglobinaemia cause 
absorption of aniline dyes have been reportec 
considerable mortality. 

Reports of other drugs and chemicals 
absorbed through the skin and causing toxic 
are numerous. Most involve dermatological 
arations and topical antiseptics, not surprisir 
such agents are often liberally applied to large 
of the Skin of infants. 


Dermatological preparations. Systemic effect: 
the absorption of topical steroids have ofter 
reported. Most affected are young infant: 
extensive eczema treated with powerful fluor 
steroids. Effects range from adrenal suppres: 
reduced growth and frank Cushingoid featu 
solution of 1% hydrocortisone does not se 
produce these effects and is therefore safer 
treatment of eczema in infants. Many other : 
agents have been reported to be absorbed tł 
the skin, causing toxic systemic effects. Perhe 
most notable is the aminoglycoside neomycin, 
is never used systemically because of ototoxi: 
is often used in the form of a triple antibiotic a 
spray (with polymixin and bacitracin), which 
liberally on damaged skin can be absorbed 


Topical antiseptics. Hexachlorophene was 
used as a topical antiseptic for the prevent 
staphylococcal infection in the newborn. | 
years ıt was common practice for infants 
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bathed in it. Animal toxicology studies showed that 
central nervous system damage occurred, with a 
characteristic intramyelin oedema and vacuolation, 
but it was assumed that it was safe in the newborn 
infant because blood concentrations were so low. 
Toxicity was only reported ın infants with damaged 
or diseased skin. When preterm infants were 
studied, however, it was clear that absorption was 
much greater, and brain lesions identical to those 
seen in poisoned animals were identified in 17 out of 
248 infant autopsies.* Common features of these 17 
infants were prematurity and repeated exposure to 
hexachlorophene. Tragic confirmation that hexa- 
chlorophene is neurotoxic after percutaneous 
absorption came when a French manufacturer 
accidently marketed a batch of baby talcum powder 
that contained 6:3% hexachlorophene (it should 
have contained none). Altogether 204 infants were 
poisoned, with an illness characterised by a severe 
ulcerating nappy rash, fever, convulsions, and 
coma, of whom 36 died. 

Iodine and alcohol cause local and systemic 
effects, and although chlorhexidene 1s thought to be 
safe it is certainly absorbed through the immature 
skin. Poisoning from topical absorption of drugs and 
chemicals should always be borne in mind by staff 
who care for infants below 28 weeks’ gestation. The 
skin is such a poor barner that topical application ts 
similar to oral administration. The very immature 
infants are usually sick and often die; tragedies such 
as have happened to older infants could easily be 
ascribed to natural illness and pass unnoticed. 


Uses of percutaneous absorption 


Drugs can be topically applied for local or systemic 
effect. 


Local effect. The use of local anaesthetic cream is a 
welcome innovation. Usually, drugs like lignocaine 
are poorly absorbed and do not produce local 
anaesthesia. A new preparation, a eutectic mixture 
of 2:5% lignocaine and 2-5% prilocaine as an oil 
water emulsion, is absorbed appreciably when 
placed under an occlusive dressing. It produces very 
good local anaesthesia in children. The cream 
(EMLA cream, Astra Pharmaceuticals Ltd) 
particularly useful for children who need a vene- 
puncture. Disadvantages are that it has to be applied 
an hour in advance and that the cream under the 
occlusive dressing 1s rather messy and 1s expensive 
(about £1 a time), but these are outweighed by the 
pain children are spared. An alternative preparation 
suitable for the poorly developed skin of a preterm 
infant would be welcome in the neonatal intensive 
care unit. 


Systemic effect. If a drugvcansiert its effects ae 
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the skin may be sufficient.for systemic effect. A +:,. “: 


number of drugs can be administerefh, to adults’: re 
through the skin—namely, mtroglycerine for” an- « 
gina, hyoscine for travel sickness, clonidine for 
hypertension, and oestrogens, for replacement. ther- 
apy (only nitroglycerin is available in the United 
Kingdom). The drug delivery system ıs ın the form 
of an adhesive patch, containing (from the outside 
to the skin surface) an occlusive backing, a reservoir 
of the drug, a microporous membrane, and an 
adhesive. The microporous membrane is less 
permeable to the drug than the skin and is therefore 
rate limiting, releasing the drug in a controlled way. 
Such a method of drug administration is not simply a 
cunous gimmick. It is convenient, requiring less 
frequent dosage than oral administration, produces 
more predictable and constant blood concentra- 
tions, can be taken by vomiting patients, and can be 
removed at once Unfortunately, most drugs given 
chronically to children (anticonvulsants, antibiotics, 
and bronchodilators) require too high a dose to be 
effective through the percutaneous route. 

Where percutaneous treatment with drugs may 
have a part to play is in the treatment of the preterm 
infant. Small sıze and immature skin mean that a 
drug such as theophylline, which could not be given 
topically to a child, is readily absorbed and reaches 
therapeutic blood concentrations.’ Oral treatment 
with drugs in the small sick infant is unreliable and 
often contraindicated, while intravenous treatment 
requires skilled staff to establish and maintain it and 
ıs more hazardous and painful. Development of 
drug delivery systems that would enable preterm 
infants to be treated through the skin 1s an exciting 
possibility. 
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Growth hormone state after completion of treatment 
with growth hormone 


PE CLAYTON, D A PRICE, AND S M SHALET 
Department of. Child Health, Growth Clinic, St Mary’s Hospital, Manchester 


SUMMARY After completion of treatment with growth hormone (GH) 19 patients with isolated 
‘idiopathic’ GH deficiency and 15 with post-irradiation GH deficiency underwent retesting of GH 
secretion with an insulin tolerance test or an arginine stimulation test, or both. Patients with 
post-irradiation GH deficiency comprised 13 patients with central nervous system tumours 
distant from the hypothalamo-pituitary axis and two with acute lymphoblastic leukaemia, who 
had received cranial or craniospinal irradiation. 

All 15 patients with post-irradiation GH deficiency remained GH deficient (peak GH response 
<7 mU/ (n=10) and 7-15 mU/! (n=5)). Of the 19 retested patients with idiopathic GH 
deficiency, 10wever, five (26%) had peak GH responses of >15 mU/I (regarded now as transient 
or false idiapathic GH deficiency) and were indistinguishable from the remainder (permanent or 
true idiopathic GH deficiency, peak GH responses <7 mU/] (n=12) and 7-15 mU/I (n=2)), by 
pretreatment anthropometry and post-treatment height standard deviation score, but had a 
lower first year height velocity (mean (SD) velocity 5-6 (0-5) cm/year for false idiopathic 
deficiency v 8-7 (1-75) cm/year for true idiopathic deficiency, p<0-01) and height increment on 
treatment (mean (SD) increment 2-2 (1-5) cm/year for false idiopathic deficiency v 5-2 (2-3) 
cm/year for true idiopathic deficiency, p<0-05). By current practices two patients with false 


idiopathic deficiency may have been distinguished by sex steroid priming. 
Thus post-irradiation GH deficiency seems to be permanent, but errors in diagnosis in 


idiopathic GH deficiency are common. 


Growth hormone (GH) was first introduced for the 
treatment of GH deficiency in 1958,' and there 1s no 
doubt of its efficacy.? The question of who should 
receive treatment with GH, however,” ® has been 
broadened, concurrent with the availability of 
biosynthetic GH. GH deficiency may no longer be a 
prerequisite for treatment, as it has been suggested 
that constitutionally short children’? or girls with 
Turner’s syndrome! may benefit from its use, 
though long term side effects in such groups have 
not yet been evaluated.! 

As the sccpe for treatment with GH widens ıt is of 
interest to evaluate those criteria that are used 
conventionally to confirm the diagnosis of GH 
deficiency.'* These criteria will not encompass those 
patients who produce adequate GH to pharmacolo- 
gical stimul but do not exhibit normal 24 hour GH 
production under basal circumstances? nor those 
with a bro-inactive form of endogenous GH," 
whose growth accelerates with exogenous GH 


Errors in diagnosis have been recognised in 
patients with isolated ‘idiopathic’ GH deficiency, 
who may be indistinguishable auxologically and 
biochemically from the constitutionally short child 
with delayed development." There has also been 
argument about the need for treatment with GH in 
children with radiation induced GH deficiency, 
who, it has been suggested, may pass through a 
transient state of GH deficiency that is insufficient to 
affect long term growth.!° '” In an attempt to audit 
the success of current diagnostic criteria we have 
studied GH secretion in patients diagnosed as GH 
deficient initially and in whom treatment with GH 
has been completed. 


Patients and methods 


Since the inception of the north west regional 
growth clinic in 1972, 69 children (44 boys and 25 
girls) have received and completed a course of 
treatment with GH. The categories of patients 
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Table 1 No of cases retested in each diagnostic category 
of patients with growth hormone deficiency and outcome 
of retesting 








Diagnostic No of On retesting 
category cases 
Diagnosts Diagnosis Not 
confirmed refuted retested 
Craniopharyngioma 12 3 0 9 
Other central nervous 
system tumours 24 15 0 9 
Panhypopituitansm 3 3 0 2 
Isolated growth 
hormone defkrency 28 14 5 9 


reported and studied were cramopharyngioma 
(n=12), central nervous system (CNS) tumours 
(n=24), panhypopituitarism (n=5), where there is a 
deficiency of more than one anterior pituitary 
hormone, and isolated GH deficiency (n=28). 

A full reassessment of GH secretion was per- 
formed in 40 children (26 boys and 14 girls) six 
months after they had completed their treatment 
with GH (Table 1) The group with CNS tumours 
consisted of 13 patients with cerebral tumours 
distant from the hypothalamo-pituitary axis and two 
cases of acute lymphoblastic leukaemia, all of whom 
received cranial or cramospinal irradiation as part of 
their treatment. 

The initial biochemical confirmation of GH de- 
ficiency was based on the following provocative and 
physiological tests of GH secretion (placed ın order 
of frequency of usage). insulin tolerance test, 
arginine, Bovril, sleep, glucagon, and clonidine 
stimulation. At least two tests of GH secretion were 
carried out on each patient, and both results had to 
concur to support a diagnosis. Total GH deficiency 
was diagnosed if the peak GH concentration was <7 
mU/I, partial deficiency if the concentration was 
7-15 mU/, and normal GH secretion if the concen- 
tration was >15 mUA. In 1981 sex steroid pnming 
was introduced for patients whose bone ages were 
greater than 10 years. GH was assayed by double 
antibody radioimmunoassay in a single laboratory, 
which had participated in the United Kingdom 
external quality assurance scheme since 1976 

Auxological criteria for a diagnosis of GH de- 
ficiency were growth velocity, measured at the 
growth clinic over one year, below the 25th centile, 
a standing height more than 2-5 standard deviations 
below the mean for age and sex, and satisfactory 
general, auxological, and endocrne evidence to 
exclude or define any complicating factors '? 

A diagnosis of GH deficiency was made on these 
grounds and the data presented to the health 
services human growth hormone committee, which 
authonsed the release of pituitary extracted GH for 
treatment. At the end of the first year of treatment 


an increase of 2 cm on the protiegiment’ “height 
velocity was considered an acceptable‘ response apa. x 
worthy of continuing treatment.’ = « me 

In most of the 40 patients in whom. GH state was 
reassessed an insulin intolerance tesi¥or arginine 
test, or both, was performed. Peak GA, concentra- 
tions, as defined above, were used,to confirm or 
refute the original diagnosis. : 

For those patients in the group with aaa: . 
GH deficiency, auxological vanables before, dung, 
and after treatment were compared between those 
in whom the diagnosis of GH déftciency was 
confirmed or refuted. Statistical methods consisted 
of Student's 1 test (two tailed) for those values 
distributed normally and Mann-Whitney U test for 
those that were not. Predicted heights at the start of 
treatment with GH were evaluated using the for- 
mulas of Tanner and Whitehouse.'® 


Results 


Tumour groups. All patients whose GH deficiency 
resulted from craniopharyngioma or its treatment 


Value at Value at 

dicgnoss retesting 
Figure Growth hormone (GH) peaks after an insulin 
tolerance test or arginine provocation at intial testing and 
on retesting after stopping of treatment with GH in the 
group with post-trradiation GH deficiency Mean (SD) GH 
peak at diagnosis was 7-2 (3 5) mU/l and at retesting was 
4-8 (4-0) mUIl 


GH Peak 
response 
(must) 
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from radiation induced damage to the 
amo-pituitary axis after treatment for acute 
phobias leukaemia (ħ=2) or a cerebral 
; tum@iir ‘distant from the hypothalamo-pituitary axis 
D (a3), Were stil! GH deficient on retesting. At 
diagnosis , and on. retesting the three patients with 
GH defiency due-to craniopharyngioma had peak 
GH concentrations <7 mU/. At diagnosis, six of the 
patiénts with post-irradiation GH deficiency had 
. peak GH concentrations <7 mU/, and nine fell in 
. the partial range (7-15 mU/). On retesting, how- 
ever, 1( were totally and five partially GH deficient 
(Figure). Thus four patients initially diagnosed as 
partial had become totally deficient on retesting. 
The .mean (SD) interval between diagnosis of 
- tumour and start of treatment with GH for these 
-. patierits with post-irradiation GH deficiency was 5-5 
(3-2) years (range 1:3 to 10-9 years) and from 
' diagnosis to ‘retesting was 10-5 (3-6) years. 


ga 3g 


Panhypopituitarism. All three patients were totally 
GH deficient (peak <7 mU/) both before and after 
treatment with GH. 


Idiopathic GH deficiency. Of the 19 patients with 
idiopathic GH deficiency who were retested, 
14 were confirmed as GH deficient (two partial and 
12 total), with a mean (SD) interval from diagnosis 
to retesting of 7-4 (2-9) years. Of these, one who was 
initially diagnosed as totally GH deficient had a GH 
peak on retesting that was in the partial range 
The remaining five patients produced normal GH 
peaks (>15 mU/) to provocation tests at a mean 
(SD) interval of 7-6 (3-8) years from diagnosis 
(auxological details, Tables 2 and 3). Of these five 
patients, case 1 was thought to have familial short 
stature clinically, and though the first year incre- 
ment on treatment was unsatisfactory he started to 
show a pubertal growth spurt at the end of this 
period, and this development combined with paren- 


Table3 Mean (SD) values of various auxological 
variables before, during, and after treatment with growth 
hormone (GH) ın patients with false or true idiopathic GH 


deficiency 











Growth vanables Idiopathic GH defictency group p Value 
True Fabe 
Pretreatment 
Age (years) 12 9(3 3) 11837) NS 
Height SDS for 
chronological age -47(1 0) —40(1 2} NS 
Height SDS for 
bone age -19(1 4) -14(19) NS 
Bone age SDS —3 5(2 0) -321 7) NS 
Sitting height SDS —52(1 0) —39(1 5) NS 
Pretreatment velocity 
(cm/yr) 35 (1 8) 34(1 6) NS 
First year veloaty 
(cm/yr) 87(1 8) 5 6(0 5) <0 01 
First year increment 
(cm/yr) 5 2 (2 3) 22(1 5) <0 05 
Post-treatment 
Height SDS for 
chrono age -2 6(1 0) -26(1 0) NS 
Height SDS for 
bone age —2 4 (0 9) —2 6(1 0) NS 
Tıme on treatment 57 (3 0) 57(3 5) NS 
Final minus 
predicted height (cm) +8 4(6 4) +42(5 4) NS 





SDS=Standard deviation score, NS=Not significant 


tal pressure led to treatment continuing until growth 
had ceased. Case 3 also grew an unacceptable 
amount in the first year but further annual velocities 
were enhanced with an increased dose of GH and 
later with puberty. Treatment with GH was thus 
continued. Cases 2 and 5 would have received sex 
steroid priming during their diagnostic studies if 
they had presented after 1981, but both had accept- 
able first year responses to GH. Case 4 was a 
Turner’s mosaic who was on a six month trial with 
GH, during which time her response was favour- 
able. GH was continued for 1-76 years until growth 
ceased. Using Turner’s growth curve data,!? her 
pretreatment height standard deviation score (SDS) 


Table 2 Auxological data, peak growth hormone (GH) responses at diagnosis and retesting, ages before ard after 
treatment, and year of onset of treatment in patients with false idiopathic growth hormone deficiency 











Case Sex Mid-parental Onset of treatment First Stopping of treatment 

No height SDS year 
Age Year of Height Bone age Peak GH urement Age Herght Peak GH 
(years) onset of SDS for SDS responses on (years) SDS for responses 

treaiment chronological (mU/l) ireatment chronological {mUIl) 
age age 

1 M -24 99 1975 -45 -29 20 t7 163 -41 45 

2° M -07 134 1979 -37 -38 45 22 185 -20 40 

3 M -07 63 1972 28 -51 106 07 175 -15 25 

4 F +07 142 1981 ~30 -05 83 18 16.0 -22 27 

5* F -l 15-1 1980 -57 -35 34 48 192 -31 44 








SDS=Standard deviation score 
*Primed tests would now be appropnate 
+Pnmed tests carried out at diagnosis 
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was +1-33, final height SDS +1-94, and predicted 
final height SDS +1-74. 

The characteristics of these retested patients, 
defined as persistent or true and transient or false 
idiopathic GH deficiency, are shown in Table 3. 
There were significant differences between the 
respective first year height velocities (mean (SD) 8-7 
(1-8) cm/year for true idiopathic deficiency v 5-6 
(0-5) cm/year for false idiopathic deficiency, 
p<0-01) and first year height increments (5-2 (2-3) 
cm/year v 2:2 (1-5) cm/year, respectively, p<0-05). 
The two groups could not be distinguished by 
auxological criteria at the time of diagnosis nor at 
the end of treatment 


Discussion 


It is not unexpected that GH deficiency seems to be 
permanent ın distinct pathological conditions, such 
as cramopharyngioma or idiopathic panhypopi- 
tuitarism. There has been contention, however, 
about the reversibility of irradiation induced GH 
deficiency. Griffin and Wadsworth reviewed the 
growth of children with malignant disease 
(leukaemia and solid tumours) who recerved cranial 
or craniospinal irradiation.” Over the three to four 
years of study, they found a small decrement in 
eventual height and no suggestion of long term 
impaired GH secretion and concurred with the 
reports of Dacou-Voutetakis ef a/'® that the poor 
growth velocity in patients with leukaemia during 
the first year after irradiation could be due to 
transient GH deficiency. Shalet et al agreed that few 
children receiving CNS irradiation for leukaemia 
were clinically GH deficient and that their mitral 
post-irradiation growth velocity after irradiation was 
poor, but they attributed this to chemotherapy, poor 
nutrition, and the disease itself rather than transient 
GH deficiency *? ?! Our results do not support the 
concept of transient GH deficiency when radiation 
induced hypophystal-pituitary damage has resulted 
in GH deficiency this remains and, in addition, GH 
secretion continues to decline for many years after 
the damage 1s inflicted. 

We also suggest that the diagnosis of idiopathic 
GH deficiency was incorrect in 25% of patients 
treated ın one major growth clinic over the last 14 
years. This finding may seem surprising but com- 
pares favourably with other reports ? (Burns EC, 
Preece MA. Personal communication. May 1986.) 
Such errors of categonsation are not attributable to 
nor avoided by baseline auxological data, which can 
be similar ın constitutionally short children with 
delay in development and patients with true 
idiopathic GH deficiency '*77 It is worth while 
repeating that the inconsistency of GH responses to 


pharmacological tests. is an’ ‘-utisatisfactory. haios 
cnterion..The most commonly used test, the insulin ` 


tolerance test, has a reported failure rate’ ORS, 
where a negative respojfise 1s compared: avith~a 


further GH provocation ‘test that: .produces:hormal’ i 


GH concentrations, thus two .or. more tests” are 
routinely performed to minimise error. An addit- 
1onal source of error, which may. have occurred in 
two of our patients with false idiopathic: GH 
deficiency, is the omission of sex steroid priming `., 
before testing children in the preadolescent. ‘years. 
Our findings further suggest that failure to iricrease 
height velocity by 3-5 cm/year or more in ‘the first 
year of treatment should lead to close scrutiny of the 
onginal diagnosis. f 

At a time when a widening of diagnostic agor, 
ies for treatment with GH 1s suggested,® .is ‘this 
clinical audit of present treatment groups instruc- 


tive? There seem to be three objectives of treatment ° 


with GH in the short child—namely, greater adult 
height, faster immediate growth, and no harmful 
side effects. Patients with true idiopathic GH 
deficiency have shown an appreciable increment ın 
height velocity in the first year of treatment (with a 
mean of 5-2 cm/year) and an achieved adult height 
that exceeds the predicted height by a mean of +8-4, 
cm. Treatment of those truly deficient in GH 1s of 
benefit and we consider that this should be extrapo- 
lated to those with GH deficiency secondary to 
radiation damage. Assessment of the value of 
treatment in patients with false idiopathic GH 
deficiency 1s more difficult there was a poorer 
increment of height velocity in the first year, with a 
mean of 2-2 cm/year, but achieved adult height 
exceeded that predicted by a mean of +4-2 cm. It 1s 
impossible to delineate any benefit from GH in such 
patients, but it is reassuring that no apparent 
impairment of adult height was seen. We suggest 
that a controlled tnal of treatment with GH up to 
adulthood in the constitutionally short with delayed 
development is necessary to determine whether 
ultimate height 1s increased by additional GH. 
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We are grateful to those patients who agreed to be retested after 
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estimations, and Mrs K Cordwell for secretarial help 
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3 pi 
SUMMARY Type 1 diabetes is said to be extremely rare in children in India, where. “diabetes : 
treated with insulin may be due to chronic pancreatic disease or malnutrition. To see whether .’ 


typical type 1 diabetes occurred in Asian children in the United Kingdom, all known Asian 





children with diabetes in industrial West Yorkshire were ascertained. A total of 17 such children `” 


were studied; of these, seven were from three multiplex families and two fathers from these -, 


families had diabetes. All children were ketosis prone and developed diabetes while resident in 
the UK. There were significant increases in HLA-B8 and HLA-DR3 and increases in HLA-DR4 
and HLA-DR3/DR4, while HLA-B15 was absent. Islet cell antibodies, either IgG or 
complement fixing, were present in four of 18 subjects tested, all of whom had disease of short 
duration. The prevalence of type 1 diabetes in Asian children aged 15 years or less in West 


Yorkshire was 36/100 000, assuming complete ascertainment. - 
It is concluded that typical type 1 diabetes may occur in Asian children and this condition may 
be more common in families who have migrated to the UK. 


Diabetes is currently divided into two major forms.’ 
Type 1 (insulin dependent) diabetes is characterised 
by an immune mediated slow destruction of the 
insulin secreting B cells of the pancreatic islets.” 
This form generally presents ın childhood or early 
adult life, although ıt may occur at any age, even in 
the ninth decade Plasma C peptide and insulin 
responses to stimulation are absent or blunted? and 
patients are ketosis prone and insulin dependent 
The immunological basis of type 1 diabetes is 
signified by the presence of circulating islet cell 
antibodies in most subjects at the time of diagnosis. 
Genetic susceptibility to type 1 diabetes ıs strongly 
linked with the human leucocyte antigen (HLA) 
system, encoded on the short arm of chromosome 6 
In white patients with diabetes there ıs a high 
prevalence of HLA-DR3 and HLA-DR4 and the 
uncommon heterozygous state, HLA-DR3/DR4,* 
which therefore increases the risk for the disease 

In contrast, type 2 diabetes increases in preva- 
lance with age, although it may occasionally occur in 
childhood.’ Patients are often obese and have 
adequate insulin secretion Its pathogenesis 1s 
poorly understood; it has a strong genetic basis, 
although this is not HLA linked, and may result 
from aan abnormality ın the perpheral insulin 
receptor.° 
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The concepts underlying this classification arıse 
from studies mostly of white west European or 
American subjects. 

The situation pertaining to diabetes in Asians, 
and Indian subjects in particular, is less clear 
Insulin dependent diabetes presenting in childhood 
1s said to be very rare in Asians’ whether resident in 
India® or in the United Kingdom.’ Earlier studies of 
the HLA association with insulin dependent dia- 
betes ın Asians have not shown the usual B locus 
antigen associations seen in west Europeans 
although HLA-DR has not yet been investigated. 16 

The aim of this study, therefore, was to investi- 
gate whether typical type 1 diabetes with its HLA 
associations and the presence of islet cell antibodies, 
as occurs in west European children, ıs found in 
Asian children. 


Patients and methods 


All consultant paediatncians in industnal West 
Yorkshire (Bradford, Leeds, Huddersfield, Halifax, 
and Dewsbury) were asked if they had any ketosis 
prone, insulin dependent Asian children with dia- 
betes aged 16 years or less under their care In 
addition, all relevant diabetes liaison health visitors 
were asked if any such children attended adult 
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diabetic’ clinics. All such known children were 
studied. Their place of birth, age at onset- of 
~ . diabetes, and family history were obtained. HLA 
typing for A,'B, and DR antigens was performed by 
- Standard microlymphocytotoxicity techniques. Islet 
“cell antibodies in serum were sought by immuno- 
fluorescent, technigues, ‘for both ‘conventional’ 
(IgG).and complement fixing antibodies.!! In multi- 
plex diabetic families samples were obtained from 
all available family members, whereas only the 
proband was studiéd in’ single affected cases. All 
subjects and parents gave informed consent to 
participation in the study. 
Statistical analysis was by x? with Yates’s correc- 
tion; p values were not corrected for the number of 
HLA determinants tested. 


Results 


Seventeen Asian children with diabetes (nine boys 
and eight girls) were ascertained. All were born in 
the UK. Their mean (SD, range) age at the onset of 
diabetes was 7 (4, 3-16) years and mean (SD, range) 
duration of diabetes was 2 (1, 0-5-6) years. Three 
multiplex families contained seven children with 
diabetes, while the remaining 10 children with 
diabetes were isolated cases. Two of the fathers of 
the multiplex families had insulin requiring diabetes, 
and one of these also had thyroiditis; the third died 
of unknown causes. The geographical ongins of the 
families of the subjects studied were Pakistan (all 
three multiplex families and five single cases), 
Kenya, although previously from north west India 
(three single cases), and one single case each from 
Kashmir and Gujarat. 

The prevalence of the human leucocyte antigens 
that are associated with type 1 diabetes in west 
European subjects ın the children studied is shown 
in the Table. HLA-B8 was significantly more 
common in the diabetic probands (54%) than in a 
control Asian population (7%) from west India 
(p<0-001), while HLA-B15 was not present in any 


of the subjects with diabetes, although it was present 
in 13% of the control population.'* HLA-DR3 was 
significantly increased in the diabetic probands 
(85%) compared with the control population (16%) 
(p<0-001), while HLA-DR4 was also increased 
(38% v 16%), although not significantly The 
heterozygous HLA-DR3/DR4 combination was pre- 
sent in 31% of the probands, and although figures 
are not available for this combination in an Asian 
control population, this prevalence is highly likely to 
be significantly increased 

Serum samples were available from 24 children 
(children with diabetes and their siblings) and four 
parents (with and without diabetes). Among the 18 
subjects with diabetes tested (16 children and two 
fathers), four were positive for IgG islet cell 
antibodies and two for complement fixing islet cell 
antibodies. All those subjects positive for islet cell 
antibodies had a duration of diabetes of two years or 
less One sibling without diabetes from a multiplex 
diabetic family, carrying HLA-DR4, was positive 
for both IgG and complement fixing ıslet cell 
antibodies 

The population of Asian children aged 15 or less 
in the area studied ın 1981 was 46 977," and with 17 
children with diabetes in this study, the population 
prevalence for Asian children with diabetes 1s 
36/100 000, assuming complete ascertainment 


Discussion 


This study confirms that insulin dependent diabetes 
with many of the characteristics of ‘type 1° diabetes, 
as it occurs in white west European populations, can 
occur in Asians, who are also genetically white. The 
children studied had an onset of diabetes early in life 
and were ketosis prone There was a familial 
aggregation of diabetes, in that three multiplex 
families contained seven children with diabetes, 
there was a disturbance in frequencies of human 
leucocyte antigens, and islet cell antibodies were 
present in subjects with disease of short duration. 


Table Prevalence of human leucocyte antigens in the children studied compared with west European subjects 














Anugens Duabetrc probands Indian control Engish children Engiph control 
(1=13) (No (%)) populanon (%)* with diabetes (%)t children (%)t 

HLA-B8 7 (54) 7 4 32 

HLA-BI5 9 13 18 12 

HLA-DR3 11 (85) 16 7 32 

HLA-DR4 5 (38) 16 78 34 

HLA-DR¥YDR4 4 (31) $ 51 6 











*Ten single cases and three probands (eldest child with diabetes from three multiplex families, thus excluding all related cases) 


+From the control population of van Eden (n=129) '? 
From Cudworth and Woodrow (n=15)" and Wolf et af (n=122) 4 
$Figures not avaiable 


Our subjects tended to originate from northern 
India. A previous study of subjects with diabetes 
from that area suggested that the usual classification 
of diabetes into types 1 and 2 did not apply there and 
that ‘juvenile diabetes’ was extremely rare 8 

Most previous HLA studies ın Asian subjects with 
diabetes have not examined DR antigens and have 
only presented results of A and B locus antigens. 
Only one recent study has examined HLA-DR 
frequencies.'© HLA-DR3, but not HLA-DR4, was 
significantly increased in a group of insulin depen- 
dent north Indian patients with diabetes with onset 
before 40 years, although none was said to have 
onset in childhood. Our results showed a significant 
increase in HLA-B8 and HLA-DR3 and increases in 
HLA-DR4 and the HLA-DR3/DR4 heterozygous 
state, all of which are increased in white west 
European subjects with diabetes. '+ HLA-B15 
(Bw62), which is also associated with type 1 diabetes 
in whites, was not present in any of the small 
number of subjects with diabetes tested. Previous 
studies of Asian patients with diabetes have found 
an increase in HLA-B8,"” '* while a study in north 
India could not confirm this and found instead 
increases of HLA-Bw21 and HLA-B7,"” antigens 
not associated with type 1 diabetes in western 
Europe These latter increases may have been due 
to technical errors in HLA typing Islet cell antt- 
bodies are present ın almost all cases of type 1 
diabetes at the time of diagnosis but disappear in 
subsequent months.” In accordance with this, the 
short duration cases of Asian children did have islet 
cell antigens, including the complement fixing type, 
which ıs the more important marker of recent onset 
diabetes It is of interest that an HLA-DR4 positive 
sibling without diabetes also had both IgG and 
complement fixing islet cell antigens and was there- 
fore at imcreased risk of developing type 1 
diabetes.’ ? Islet cell antigens have previously 
been reported in north Indian subjects with diabetes 
when they were associated with coexistent autoim- 
munity in cases of long duration ” 

One study recently paid attention to the high 
prevalence of type 2 diabetes, often associated with 
obesity, seen in Asians in the UK.’ In that study, 
Asian children with diabetes were said to be few, 
although the prevalence was 63/100 000 children 
aged 14 years or less, which was almost double that 
found in Yorkshire. The prevalence of diabetes 
among Asian children under 15 years of age in 
Leicester was 54/100 000 and was lower than that in 
non-Asian children (99/100 900), although the dif- 
ference was not significant 74 Any differences be- 
tween these estimates of prevalence may stem from 
both the small numbers involved and the degree of 
complete ascertainment. 
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It 1s concluded that” type 1 diabetes occurs in 
Asian children and has the hallmarks of ‘insulin 
dependence, ketosis proneness; disturbance ” of. 


human leucocyte antigens, and the’ presence of islet - 


cell antibodies. Whether type 1 diabetes is more 
common m Asian children living m the UK than it is. 
in India ıs unclear,’ although previous reports 
suggest that this is the.case. If so, such children may 
be exposed to an environmental agent in the West, 
which may be involved in the aetiology of diabetes 
that is less common in India.* 
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SUMMARY ‘There is conflicting evidence about the effect of parental consanguinity.on fetal . , 
growth. Previous studies have not always allowed for other factors that are known to’affect birth `> 





weight, in particular, gestational age, parity, and maternal height. We have therefore: studied this 


question in the Pakistani Moslem population in Birmingham. Babies born to- parents, whe were, - 
first cousins were on average 80 g lighter than those born to unrelated parents, but this difference i 


was not significant for the size of the sample studied. Nor were there any differences-in the!Gther 
measurements of the babies. After expressing birth weight in terms of centiles for gestational age, 

sex, parity, and maternal height, however, while there was no difference in the overall 
distribution of centiles, there were more poorly grown babies—that is, weight below the 10th 
centile—in the first cousin group. We conclude that parental consanguinity is associated with an 
increase in the number of poorly grown babies but that the overall effect on mean birth weight is 


small. 


While some studies have shown that , Parental 
consanguinity retards intrauterine growth,’ ? others 
have not found this effect.* * Even in the studies that 
found a reduction in birth weight, it was not 
apparent whether the difference in birth weight was 
explained by differences in gestational age, parity, 
maternal height, etc, and not all of the studies 
controlled for all of these factors when companng 
birth weight from different types of marnages. 

In this hospital there have been increasing num- 
bers of births to Pakistani mothers who are Mos- 
lems, followers of the Islam faith ın which consan- 
guinous marniages, particularly among first cousins, 
are preferred. In previous studies from this hospital 
it was suggested that environmental factors, such as 
the mother’s health and nutntion in pregnancy, 
were more important in affecting intrauterine 
growth than genetic factors.*’ 

In view of the conflicting evidence described 
above about the possible growth retarding effect of 
parental consanguinity, however, this study was 
designed to consider the effect of consanguinity on 
fetal growth after allowing for the major factors that 
affect intrauterine growth—for example, sex of 
baby, gestational age, maternal height, and parity. 


Patients and methods 


Babies born to Pakistanı mothers between Novem- 
ber 1982 and May 1983 at our hospital were studied 
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The mothers were interviewed after the birth byan 
Asian interpreter who obtained details of the 
parental relationship, their place of birth, and 
obstetric history Further maternal details were 
ascertained (by MH or LB) from the obstetric notes. 
The babies were examined within 48 hours of birth 
(by either MH or LB): any abnormalities were 
noted, gestational assessment made (Dubowitz 
method), and length measured by neonatometer, 
head circumference with a paper tape measure, and 
skinfold thickness with Harpenden calipers at the 
left triceps. The birth weight from the labour ward 
was recorded as measured by the attendant midwife 
on a spring balance and all details entered onto a 
proforma. 

The size of sample was designed to identify a 
difference of 100 g between first cousin and non- 
related babies as significant.* A total of 267 mothers 
were interviewed and 260 completed proformas 
analysed. Exclusions were due to five stillbirths, one 
twin pregnancy. and one incomplete form. All 
babies with congenital abnormalities were included. 

Three groups were defined on the basis of the 
parental relationship—namely, first cousin or 
closer, more distantly related than first cousin, and 
unrelated. 


Statistical methods. Birthweight centiles, corrected 
for maternal height, parity, gestational age, and sex 
of baby using the adjustments of Thomson et al, 





2”. Honéyman, Bahl, Marshall, and Wharton 


were “calpulated for each Baby,? ® as were birth- 


‘weight and ‘length and head circumference centiles, 
corrected only for gestational age and sex using the 


, charts .of Gairdner ‘and Pearson.! 


Various measurements of growth and the major 


"Variables knewn to affect’ birth weight (maternal 


‘height, gestational age, sex, and panty) were 
compared using conventional statistical tests (for 
metrical variables, such as birth weight, the normal! 
distribution test and for nomial or ordinal vari- 
ables, such as sex or parity, etther x? test, Fisher’s 
exact test, or Kolmogoroy-Smirnoff test, as indi- 
cated.in the ‘Results’ section). 

The joint effect of the above four variables and 
the additional effect of consanguinity in contributing 


Table 1 Weight, length, and head circumference at birth 
of 260 babies grouped according to parental relationships 











Group 
First cousin Distant Unrelated 
(n=122) (n=62) (n=76) 
Birth weight (g) 
Mean (SD) 3178 (511) 3192 (533) 3258 (501) 
No (%) below 10th 
centile 
Gardner and 
Pearsont 31 (25%)* 9 (15%) 10 (13%)* 
Thomson ef att 21 (17%)*" 4 (6%) 4 (5%)** 
Length (cm, 
aye 50 4 (2 40) 509 (2 78) 505 (171) 
No (%) below 1(th 
centet 17 (14%) 3 (5%) 5 (7%)8 
Head circumference (cm) 
Mean (SD) 34 4 (1 56) 343 (1 82) 345 (1 18) 
No (%) below 10th 
centilet 21 (17%)$ 8 (13%) 9 (12%) 
Mean (SD) tnceps 
skinfold (mm) 576 (174) 573 (148)  594(1 44) 





*y2—4 28, p<0 05 **y? with Yates’s correction=5 03, p<0 05 
+Gardner and Pearson for gestational age and sex |! 

Thompson et al fcr gestational age, sex, parity, and maternal height ° 
$Not significant 


to variation in birth weight yas explored using 
multiple regression methods. !? 


Results 


Fetal growth. (Table 1 and Figure). Babies ın the 
first cousin group were 80 g lighter than those ın the 
unrelated group. This difference was far from 
significant (p>0-3), but there were significantly 
more babies below the 10th centile for birth weight 
mm the first cousin group compared with the unre- 
lated group (p<0-5). The babies whose weight was 
less than the 10th centile were then examined in 
more detail. Among the 31 light babies in the first 
cousin group, 16 were also short (length <10th 
centile), whereas among the 10 light babies in the 
unrelated group, only one was short (x? with Yates’s 
correction=3-82, p=0-05). Among the 31 light 
babies in the first cousin group, eight had both 
length and head circumference below the 10th 
centiles, whereas among the 10 light babies in the 
unrelated group, only one was symmetrically small 
(not significant). 


Major factors affecting birth weight. (Tables 2 and 
3). Details of four major factors known to affect 
intrauterine growth (sex, gestational age, parity, 
and maternal height) are shown. The first cousin 
group did not differ significantly in any measure- 
ment from the unrelated group. 

Multiple regression analysis was performed, and 
the results are shown in Table 3. Variation in the 
four main factors accounted for less than one 
quarter (r°=22-3%) of the variation in birth weight. 
The additional effect of consanguinity was minimal 
(r increased by 0-6%) 


First cousin group, Distantly related group. Unrelated group_ 
(n=122)} (n= 62) (n=76} 
No of 
births 


0 20 4 60 8 100 


0 20 40 60 80 100 





06 20 40 60 80 100 


Birthweight centiles 


Figure Birth weight centiles for gestation, sex, parity, and maternal height (according to reference data of Thomson 
et al? 1°) of babies born to first cousin, more distantly related, and unrelated parents. The overall distributions of centtles 


were not significantly different (Kolmogorov-Smurnoff, p>0-1). The first cousin 
below the 10th centile, however, (21 (17%)}) than the unrelated group (4 (5%)) ( 


oup contained significantly more babies 
with Yates’s correction=5 03, p-**=0-025) 


but not quite significantly more than in the distantly related group (4 (6%)) (p-*0-08) 
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Table 2 Mayor factors affecnng birth weight in 260 babies 
grouped according to parental relationships 





Group 








First cousm Dhstant Unrelated 
{n=122) (n=62} (n=76) 
Sex (M F) 59 63 3131 38 38 
Gestational age (wks) 
Mean (SD) 33009 38821) 3102) 
No (%) <37 weeks 2 (2)* 6 (10) 4 (5) 
Previous births 
Mean (SD) 19 (17)* 26 (20) 24 (20) 
Nu (No (%)) 32 (26) 10 (16) 16 (21) 
1-4 (No (%)) 70 (57) 38 (61) 42 (55) 
>4 (No (%)) 2 (16) 14 (23) 18 (24) 
Maternal height (cm) 
Mean (SD) 1532 (56) 1544 (64) 1540 (67) 
No (%) <150 cm 31 (25) 12 (19) 2 (29) 





“Result ngnificantly different from that ın distantly related group 


Other factors affecting birth weight. There were no 
significant differences in maternal age, hyperten- 
sion, vaginal bleeding, or anaemia between the 
three groups and no other maternal illness of note. 
Although none of the mothers smoked cigarettes, 
two smoked tobacco in a hookah and five took 
snuff. We did not enquire about alcohol in dealing 
with a Moslem population A small number of 
women (3%) had no antenatal care, and of the 
remainder, roughly half attended before 20 weeks 
and half after 20 weeks, with a similar pattern ın all 
three groups 


Consanguinity and sociological data. In the overall 
sample the degree of consanguinity was second 
cousin or closer ın 62% of marriages, with 47% of 
marriages between first cousins, some of whom were 
probably even more closely related because of a first 


a 
we 


cousin marnage m ` the’ previoŭs generaŭon (tis 
information was not routinely -réquested).': Thére . 
were no uncle/niece or-atint/nephew parental: Tela, 


tionships. Relationships: more distant than, 
cousin occurrcd in 9% of marnages, and in 29% 


‘the 





parents were unrelated ` BS a 


Among the 520 parents, 95% "were bord m. 
Pakistan: 4% were born in other regions of ‘the , 


Asian or African subcontinents, with only 1% born 
in the United Kingdom. Unskilled factory work was 
the most usual occupation of the father, but only 
56% of the first cousin group, 70% of the mere 
distant than first cousm group, and 53% of:the 
unrelated group were employed. 


Congenital malformations. Table 4 shows details of 
congenital abnormalities of varying seventy, all of 
which occurred within the related groups. 


Table 4 Congenual abnormalities in 260 babies grouped 
according to parental relationships 





Case Abnormality Birth weight 
No (g) 
First cousm (n=122) 
1 Microcephaly, cataracts, small genitalia, 

contractures ‘Pena Shokei II) 1600 
2 Hypoplastic left heart 4000 
3 Dextrocardia pulmonary stenosis. transposition 

great arteries, ventncular septal defect 2600 
4 Dextrocardia, situs inversus 3180 
5 Large ventricular septal defect 3920 
6 Intestinal obstruction due to ectopic liver 3400 
7 Right congenitc! dislocahon of hip 2980 
8 Polydactyly hands and feet 3300 
Distant (n=62) 
9 Bilateral cleft lip and palate 3240 
10 Ventricular septal defect and abnormal thumbs 2000 


Unrelated (n=76) 
No malformations were detected 





Table 3 Regression equations (SE) of birth weight on ‘independent’ variables and for related parental groups 














Vanable Related group r? (%)* 
Constant Maternal Gestanon Sex Party First Distant 
height cousin 

Birth weight = ~4566 +12 15 +1502 +1242 -1344 23 
(1063) (4 69) (20 6) (57 1) (68 2) 

Buth weight = 4567 +1170 +1533 +1216 —12£ i -9% 1 -30 6 ng 
(1066) (4 70) (20 8) (57 1) (6 4) (675) (79 0) 

Buth weight = —4579 +1201 +150 6 +1227 -1335 -7V4 ` 227 
(1062) (4 69) (20 6) 67 1) (69 1) (62 7) 








*r? Represents extent to which equation explains vanation in birth weight, 100% represents complete explanation 

The coefficients represent the birthweight increment (or decrement) in grams predicted from a unit mcrement in each ‘explanatory’ variable For example, in the 
first equation, each additional centimetre of maternal height would be associated with a 12 g increase in berth weight The sex ‘variable’ reflects the increment for a 
boy compared with a gi The panty variable ts the decrement for the first born child compared with subsequent children Similarly, the ‘furst cousin’ and ‘distant’ 
Measurements show the decrement m birth weight if the parents are in one of these categories compared with bemg unrelated 
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Consanguinity and fetal growth sin: Pakistani HMestevig Be 


s preys ` 
arbitrary nature of the 10th centile cut off pont Es. 2 
Nevertheless, this cut off point.is in wide climcal use. -: ey > 


Discussion 








Table 5 summanses the results of this and previous 
studies.'* 4 4 There is conflicting evidence for the 
effect of parental consanguinity on fetal growth, but 
in almost all studies the mean birth weight of the 
related groups was lower than that of the unre- 
lated groups. In this study, although a reduction of 
80 g was found in the first cousin group compared 
with the unrelated group, the difference was not 
significant for the size of the sample studied, which 
was chosen to detect a difference in birth weight of 
100 g or more. 

Two different statistical techniques found consan- 
guinity to have no significant effect on birth weight 
after allowing for gestational age, sex, parity, and 
maternal height—that 1s, the overall distributions of 
birthweight centiles were no different and multiple 
regression found only a minimal effect There were 
significantly more babies ın the first cousin group, 
however, who were below the 10th centile for birth 
weight. Of these light babies in the first cousin 
group, half were also short (length below the 10th 
centile) and one quarter uniformly small (length and 
head circumference below the 10th centile). Pro- 
portionately fewer of the babies less than 10th 
centile in the other groups were uniformally 
small, but the total numbers were small and not 
significant. 

If parental consanguinity does have a growth 
retarding effect it ıs therefore not clear whether it 
acts by depressing all growth variables from an early 
stage or whether weight gain ts more affected at a 
later stage in pregnancy, possibly as a result of 
poorer placental function. Growth retardation may 
also be part of a recognised recessively inherited 
condition (Table 4, case 1), but this mechanism 1s 
likely to have little overall effect on the mean birth 
weight. While the excess of babtes with congenital 
abnormalities of varying severity ım the related 
groups was striking, this prospective study was not 
designed to investigate this controversial question,’ '° 
and further studies are awaited. 

Although the validity of using the adjustments of 
Thomson et al on an Asian population has not been 
established, the same criteria for adjustment was 
applied to all groups and indeed the centile distribu- 
tion of our unrelated group was close to that of their 
reference population Perhaps this ‘significant find- 
ing’ is a mere statistical artefact, reflecting the 


to indicate babies who may require special attention’ "gI 


in the newborn period, | 
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Vasgactivity of the major intracranial arteries in 
newborn infants 


M R DRAYTON AND R SKIDMORE 


Department of Paediatrics, Bristol Maternity Hospital, and Department of Medical Physics, Bristol General 
Hospital, Bristol 


SUMMARY Blood flow to the head and arms was measured by a new volumetric Doppler 
technique in 30 preterm infants and 10 full term infants. At least 80% of this blood flow is 
considered to perfuse the brain. At the same time mean blood velocity in the middle and anterior 
cerebral arteries was measured by Duplex Doppler scanning. While blood flow to the head and 
arms remained substantially constant in both groups over the first 48 hours of life (60 ml/100 g 
brain weight/min), blood velocity doubled in both cerebral arteries in the preterm group. The 
term infants had higher blood velocities in both arteries at all times, but the velocities also 
increased over 48 hours, although to a lesser extent than in the preterm group. These findings 
imply that the mayor intracranial arteries are themselves vasoactive, being dilated at birth and 
subsequently constricting, possibly as an autoregulatory response to rising arterial blood 
pressure. While vasodilated, the cerebral arteries will be less efficient at damping pressure 
transients, placing preterm infants at particular risk of periventricular haemorrhage during the 
early hours of life. The implications for possible approaches to the prevention of cerebral 


haemorrhage are discussed. 


Despite extensive investigation, the physiological 
and pathological mechanisms underlying both cer- 
ebral haemorrhage and ischaemia in the preterm 
newborn infant remain controversial. The common 
observation of a high incidence of periventricular 
haemorrhage during the first 48 to 72 hours of life! ? 
and the relative rarity thereafter, irrespective of the 
severity of later illness, has led to the hypothesis that 
susceptibility to haemorrhage and possibly cerebral 
ischaemia 1s related to the process of cardiovascular 
adaptation to extrauterine life. In this study we 
investigated the dynamics of the cerebral circulation 
in both full term and preterm infants during the first 
48 hours of life. 

Doppler techniques may be used to measure the 
velocity of blood within the anterior and middle 
cerebral arteries through either the anterior fon- 
tanelle or the thin bone of the newborn infant’s 
skull.? 4 Although under experimental conditions 
and in anımal models mean velocity in the antenor 
cerebral arteries has been shown to correlate with 
cerebral blood flow, the use of measurements of 
cerebral artery velocity to predict cerebral perfusion 
presupposes that these arteries do not themselves 
change in calibre. Physiological studies in mature 
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animals have suggested that the arteries as proximal 
as the circle of Willis have a capability to dilate and 
constrict, particularly in response to changes in 
perfusion pressure.>* A new volumetric Doppler 
technique has therefore been devised that makes no 
assumptions about the vasomotor properties of the 
arteries supplying the brain. 


Patients and methods 


Study populations. We studied two groups of in- 
fants. 

The preterm group comprised 30 infants born at 
the Bristol Maternity Hospital between June 1985 
and January 1986 with a gestation of 33 weeks or less 
(range 24-32 weeks, median 30 weeks), excluding 
those with congenital malformation. Their birth 
weights ranged from 760 to 2140 g, with a median of 
1430 g. Their clinical characteristics are summarised 
m Table 1. 

The term group comprised 10 infants with a 
gestation of 37 weeks or more (range 38-41 weeks, 
median 40 weeks) born during the same period and 
who had no pennatal problems. Their birth weights 
ranged from 2730 to 3960 g, with a median of 3275 g. 
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Table I Clinical charactentstics of preterm study 
group (n=30) 





Sex (M F) ny 
Reason tor delivery 
Spontaneous preterm labour 18 
Antepartum hacmorrhage 5 
Prolonged rupture of membranes (complicated) 6 
Hypertension 1 
Delrvery (vaginal cucsarean section) 18 12 
Singictom twins 228 
Respiratory distress syndrome 16 
Outcome 
Penventnculur hacmorrhage (real ume ultrasound) 4 
‘Flares and/or penventriular Icucomalacia (real time 
ultrasound) 5 
Survival to discharge from hospital 29 





Principles and instrumentation. In the newborn 
infant blood leaving the left ventricle is distributed 
by way of the aortic arch to three major vascular 
territories—the head and arms, the pulmonary 
circulation through the patent ductus arterious, and 
subdiaphragmatic structures. Blood velocity within 
the aorta may be calculated from the Doppler shrft 
in ultrasound frequency returned by moving blood 
cells according to the formula: 


Velocity=frequency shift x c / 2fcosA 
c is the speed of ultrasound ın tissue (1500 
cm/sec), f is the frequency of ultrasound 
(5 MHz in this study), and A is the 
Doppler angle. 


where 


The vessel cross-sectional area may be calculated 
from M mode measurement of its diameter, assum- 
ing a circular section, and the volume flow obtained 
by multiplication of area and mean velocity The 
technique has been widely described in both adult 
and paediatric publications for the measurement of 
cardiac output ° '" If flow is measured before and 
after the ongin of the great vessels leaving the aortic 
arch subtraction will leave that portion of blood flow 
that supplies the head and arms. In the adult about 
77% of this blood perfuses the brain. (Skidmore R 
Unpublished observations. See appendix.) In the 
newbom imfant, particularly the preterm infant, 
where the brain is large compared with the body, 
this proportion will be even higher (at least 80%) 
and so this measurement ıs likely to be a good 
indicator of cerebral pertusion Brain weight may be 
estimated from the head circumference according to 
the method of Dobbing and Sands,'* which allows 
blood flow to be standardised between patients. 

Doppler signals from the ascending aorta were 
obtained in the substernal four chamber view where 
an oblique Doppler angle allows more even sam- 
pling across the vessel diameter than 1s possible 
using the suprasternal approach. Signals from the 
preductal descending aorta were obtained in the 


long axis view from the supgiĝternal, or et Aupratcta- 
vicular window ae 

The instrumentation, ieee ‘was a Du jlex*gcanner ; 
(ATL Mk 600, ATL, Bellevue}. Washitigton State) 
with 5 MHz Doppler flowmeter“ difectly ifiterfaced 
to a microcomputer (‘Apple te). Thé Duplex system 

uses the real time image for identification of ‘the ` 
vessel, precise placement of the discrete Doppler 
sample volume, and measurement of the Doppler’ 
angle. The digitally encoded Doppler spectrum 1s 
stored in computer memory. Here noise 1s removed 
by thresholding before computing mean and maxi- 
mum frequency shift contours, which are stored on 
disc and used for calculation of flow variables. The 
system allows about 3-5 seconds of Doppler signal to 
be collected, corresponding to four to eight cardiac 
cycles. 

Errors in Doppler assessment of volume flow may 
be both random and systematic. The random errors 
resulting from inaccuracy in determination of the 
vessel size and Doppler angle may be reduced by 
taking the mean of several measurements at each 
site. In most cases a minimum of four observations 
were made. Systematic errors largely arse from 
preferential sampling of the central stream velocity 
ın larger arteries and have been minimised by 
laboratory calibration of the system over a range of 
vessel diameters using a pulsatile flow mg 

Measurements of the velocities in the antenor and 
middle cerebral arteries were made with a similar 
technique, using a transfontanelle approach:in the 
former case and a temporal approach for the latter, 
a near zero Doppler angle being achieved in each 
case Arterial blood pressure in the preterm group 
was measured non-invasively using the oscillometric 
method (Sentry Automated Blood Pressure Moni- 
tor, Automated Screening Devices Inc, Califormia), 
with the cuff placed whenever possible on the right 
arm Doppler and blood pressure measurements 
were made at fixed intervals after birth—between 1 
and 2 hours and at 12. 24, and 48 hours. Infants in 
the preterm group also had measurements made at 6 
hours 

The results were analysed using paired and 
unpaired ¢ tests (two tailed) for velocity and blood 
pressure data and Wilcoxon signed ranks, matched 
pairs, or Mann-Whitney U tests as appropriate for 
volumetric data (also two tailed) 

Informed parental consent was obtained for this 
study. 


Results 
Velocity. In both the middle and antenor cerebral 


artenes of the preterm infants there was a progres- 
sive increase in velocity over the first 48 hours of life 
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(Figures"1 and 2); at-48 hours the velocities were 
about double those shortly after birth (p<0-001 for 
each artery). A similar but less pronouced change 
was seen in the term infants (significantly only for 
the anterior cerebral artery, p<0-01) At each age 
studied the velocities in the term infants were 
significantly higher ‘than in the preterm infants 


Blood flow to head and arms. In contrast there were 
no significant differences ın blood flow to head and 
arms per 100 g brain weight over this penod ın either 
the preterm or term groups (Table 2), but flow per 
unt mass was similar tn the two groups. On 
subtracting an estimated 20% from these values to 
compensate for blood perfusing tissues other than 
the brain, our mean estimate of cerebral blood flow 
for both groups was 46 ml/100 g brain weight /min 
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0 12 48 


24 
Age (h) 
Mean (SD) velocities in the anterior cerebral artery 
in the. two groups. There were significant differences 
between term and preterm infants at all ages and significant 
increases in velocity from inital recordings in both term and 
preterm infants by 24 hours of age 


Fig 1 
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24 
Age (h) 
Fig. 2. Mean (SD) velocities in the middle cerebral artery 
in the two groups There were significant differences 
between term and preterm infants at all ages und significant 
increases in velocity from inital recordings tn the preterm 
infants by 24 hours of age. 
tp<0 05 **p<0 001 


for the full term group and 51 ml/100 g brain 
weight/min for the preterm group. 


Arterial blood pressure. Mean arterial blood press- 
ure increased progressively in the preterm infants 
(Table 2). The differences were significant at 24 and 
48 hours (p<0-01). 


Discussion 


The values of 46-51 ml/100 g brain weight/min were 
well within the wide range of values for cerebral 
blood flow measured using other techmiques,'* and 
the similar values obtained in both term and preterm 
infants lends credence to this Doppler method. The 


Table 2 Blood flow to head and arms (ml/100 g brain weight) and arterial blood pressure (mm Hg) over the first 48 hours 


of life (insufficient blood pressure data on term infants) 























Age Full term infants Preterm infants 
(hours) 
Flow to head and arms {n=) Flow to head and arm Mean blood pressure (n=) 
Mean {SD} 95% Mean (SD) 5% Mean (SD) % 
Confidence Confidence Confidence 
miis imitis limis 
15 570 {21 5) 41-73 (10) 620 (37 2) 48-76 404 {8 0) 37-44 (29) 
60 ~ — — 634 (36 4) -77 434 (9 1) 40-47 (29) 
120 591 (125) 50-68 (10) 607 (32 2) 49-72 43 6 (8 6) 40-47 (30) 
240 595 (13 6) 49-70 (10) 696 (341) 57-83 459 (7:2) 43-49 (28) 
480 556 (16 6) 43-68 (18) 626 (28 1} 52-73 494 (11 0) 45-54 (28) 
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constancy of cerebral blood flow in both groups of 
infants over a period during which arterial blood 
pressure and presumably also cerebral perfusion 
pressure is rising (Table 2)!! suggests that autoreg- 
ulation was intact at least for most of the infants 
studied. 

The antenor and middle cerebral arteries between 
them supply blood to a large proportion of the brain 
and so velocities in these two arteries may be 
assumed to be representative of the velocities ın all 
mayor cerebral arteries. As blood flow ıs the product 
of velocity and cross-sectional area the likely ex- 
planation of the constant cerebral blood flow with 
increasing velocities 1s that the major artenes have 
altered calibre, being dilated at birth but progres- 
sively constricting over the next 48 hours. The ratio 
between flow and mean cerebral artery velocity 
provides a measure of cerebral artery area, which 
may be seen to decrease over time (Fig. 3). 

Physiological studies of the cerebral circulation in 
mature animals may provide an explanation for 
these findings. By measuring pressure gradients 
across various segments of the cerebral arterial 
system during hypo- and hypertension, several work- 
ers have shown that the major cerebral arteries are 
responsible for a large part of cerebral autoregula- 
tion, while ‘chemical!’ control of cerebral perfusion 
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Fig 3 Mean (SD) standardised flow velocity ratios in the 
two groups, showing that preterm infants were significantly 
more cerebrally vasoduated than term infants at all ages but 
that they became more vasoconstricted with age (sigruficant 
from 24 hours of age). 


*p<0 05, **p<0 01, ***p<0 001 
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operates more peripherally $Ë Arterial blodd press- 
ure is low at birth and:progressıvely increased in 
both preterm (Table 2) and term infants. We may - 
postulate that the progressive reduction ın arterial 
calibre may be part of the autoregulatory response 
to these perfusion pressuré “changes. Histological 
examination of the cerebral arteries show that they 
have an ample muscle layer to accomplish the 
calibre change that we have described, but whether 
the mechanism of the change is humoral, neuro- 
logic, or myogenic remains speculative. 

Cerebral artery velocities were higher in the term 
infants, while apparent cerebral blood flow was 
similar in both groups. The ratio between flow and 
velocity—that ıs, cerebral vessel area—shows not 
only a progressive reduction in calibre with time 
but also a markedly increased vessel calibre per unit 
brain weight in the preterm infants (Fig. 3). This 1s 
to be expected as arterial blood pressure is higher in 
term than in preterm infants, while perfusion per 
unit brain mass 1s similar. 

Volpe and his group have advanced the hypoth- 
esis that periventricular haemorrhage occurs with 
transient surges in blood pressure and have shown 
that an unstable pattern of blood pressure 1s 
characteristic of infants with respiratory disease, 
particularly those who do not synchronise with their 
ventilators.'* > These surges are more likely to be 
transmitted to the delicate capillary beds as the 
degree of dilatation of the large cerebral arteries 
becomes greater. In other words, the risk 1s greater 
the more preterm and the younger the infant. This 1s 
in accord with observed fact.' Thus the susceptibility 
of these infants to haemorrhage may be not so much 
due to a failure of autoregulation, as has been widely 
suggested, but rather a consequence of the mechan- 
ism by which autoregulation ts achieved. Similarly, 
the very preterm and the very young infant with 
maximal cerebral vasodilatation might be at or to 
the left of the autoregulatory portion of the preterm 
pressure/cerebral blood flow curve and thus be 
simultaneously at high risk of cerebral ischaemia as 
well as haemorrhage. 

These observations may also have therapeutic 
implications. If the cause of cerebral arterial vasodi- 
latation is hypotension then methods of supporting 
the circulation during the early hours of life may be 
effectrve in lowering the risk not only of cerebral 
ischaemia but also of haemorrhage. The ready 
improvement in peripheral perfusion and arterial 
blood pressure attendant on colloid infusion in many 
sick preterm infants suggests that their relative 
hypotension ıs secondary to hypovolaemia, The 
report of a reduced incidence of periventricular 
haemorrhage after routine administration of plasma 
to preterm infants’® is of interest in this respect. 
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More works required to determine the effects of 
circulatory support on both cardiac function and on 
the cerebral vasculature. Doppler ultrasound offers 
an apparently safe “and convenient’ method for 
continuing the investigation of the neonatal circula- 
tion, >? z n 
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Appendix 


Doppler ultresound flow measurements in the adult 
neck (ml/min) 

Brachiocephalic trune 700 leaving aortic arch 
Left common carotid artery sol 700+500+200 
Left subclavian trunc 200 =1400 


Internal carotid arteries 
380 each 

Vertebral arteries 160 each 
Approximate percentage flow to brain = 1080/ 
1400x100 = 77%. 


This study was supported by a grant from the Locally Organised 
Research Scheme of the South West Regional Health Authonty 
We are grateful to Drs P M Dunn, B D Speidel, and P J Fleming for 
permission to study patients under their care 


to brain 2(380+ 
160)=1080 
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SUMMARY The cardiovascular effects of ranitidine were studied in 12 children with congenital 
heart disease who had been given tolazoline as a pulmonary vasodilator. Ranitidine was given as 
prophylaxis against gastrointestinal haemorrhage induced by tolazoline. Tolazoline 1-2 mg/kg 
caused significant falls in pulmonary and systemic vascular resistances and a rise in heart rate. 
After intravenous administration of ranitidine 3 mg/kg both resistances rose again and neither 
resistance then differed significantly from baseline levels. Heart rate also fell and the final heart 
rate was significantly below baseline levels. We conclude that there may be H, receptors within 
the pulmonary and systemic circulations and that tolazoline may mediate some of its effects 
through these H, receptors rather than by alpha adrenergic receptor blockade. The safety of H3 
blockade in children, particularly those with pulmonary hypertension, needs further investiga- 


tion. 


Tolazoline is an alpha adrenergic blocking agent 
that has been widely used as a pulmonary vasodila- 
tor, particularly in babies and small children.!> 
Indications for its use include preoperative assess- 
ment of pulmonary vascular damage ın children with 
congenital heart disease,! management of postop- 
erative pulmonary hypertensive crisis,” and pulmon- 
ary hypertension „Secondary to pulmonary paren- 
chymal disorders.? Although effective, tolazoline 1s 
associated with a high incidence of complications, 
including systemic hypotension, renal failure, and 
acute upper gastrointestinal haemorrhage, this last 
effect being presumably related to ıts H, agonist 
properties.> It would be logical to try to prevent this 
potentially life threatening side effect by the prophy- 
lactic administration of an H, blocker, such as 
ranitidine or cimetidine 

The specific H, antagonist ranitidine has been 
used to treat many children with peptic ulcer, short 
bowel syndrome, and other gastrointestinal 
conditions.‘ It has also been administered to more 
than 2400 women. in labour as prophylaxis against 
gastric aspiration.” There were no ill effects on the 
babies, despite equal ranitidine concentrations in 
umbilical cord and maternal blood when ıt was given 
intravenously." On this basis, ranitidine seems to be 
a safe prophylaxis against upper gastrointestinal 
bleeding induced by tolazoline. It has been sug- 
gested, however, that tolazoline may affect the 
pulmonary circulation through histamine receptors É 
The less selective H, blocker cimetidine may 
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antagonise, the pulmonary vasodilator effect of 
tolazoline.” 

The aim of this study was to assess the effects of 
tolazoline and ranitidine on the pulmonary and 
systemic circulation ın children with pulmonary 
vascular disease secondary to congenital heart dis- 
ease who required diagnostic or therapeutic admi- 
nistration of pulmonary vasodilators. 


Patients and methods 


Patients. Details of the 12 children studied are given 
in the Table. Case 1 was studied ın the intensive care 
unit to optimise pulmonary vasodilator treatment, 
and the other children were studied in the cardiac 
catheterisation laboratory as part of the assessment 
of pulmonary vascular disease. In no child was the 
arterial duct patent at the time of study Cases 2, 4, 
and 10 had undergone palliative mustard operations 
before the study Informed consent was obtained 
from the parents ın all cases before the procedure, 
and the protocol had been approved by the ethics 
committee of our hospital. 


Methods. Full details of the measurement tech- 
miques have been published elsewhere.’ 8 In sum- 
mary, the children were anaesthetised for the 
duration of the study using intravenous etomidate. 
They were paralysed and ventilated through a close 
fitting endotracheal tube. Stability and adequacy of 
ventilation throughout the study were checked by 
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Daali “of patients studied, an descending order of baseline pulmonary vascular resistance 











Case Age Pies Eoo Pulmonary vascular resistance Pulmonary blood flow Pulmonary artery pressure 
No (mL z {mm Hellimintm?) (Uminin?} (mm Hg) 
$ i oak k 
ska £23 i rae Baseline Best Baseline Best Baseline Best 
1 1 +  Endontyocardial fibroelastoss |“ 25 00 14 10 295 355 88 59 
2 T È Transposition of the great artenes, 
Pan yedincular septal defect, 16 79 16 39 346 391 63 63 
3- 85 Down's syadromé, venticular septal 
r defect, patent foramen ovale 957 874 523 629 56 53 
4 4 ‘. Transposition of the great artenes 11 80 8 50 268 440 38 38 
5 4 Atmoventncular septal defect, 
Down’s syndrome 937 8 36 579 6 84 62 62 
6 08 Patent artenal duct, broncho- 
pulmonary 8 30 735 295 360 3 30 
7 2 Atrioventricular septal defect, 
pulmonary artery banded 7 90 670 2 80 2 80 25 18 
8 4 Aortopulmonary window 663 468 950 11 54 68 59 
9 4 Patent artenal duct. ventricular 
septal defect, parachute mitral 
valve 6 08 446 485 5 00 55 44 
10 3 Transposition of the great artenes, 
pulmonary artery banded 530 510 290 360 24 24 
ll 4 Double outlet right ventnele. patent 
arterial duct 387 3 54 9 68 9 68 40 31 
12 6 Ventricular septal defect, patent 
arterial duct, coarctation 3 80 3 40 440 440 27 23 


monitoring end tidal gases using remote respiratory 
mass spectrometry. The children were initially 
ventilated with air. Catheters filled with fluid were 
introduced percutaneously into the femoral artery 
and vein and positioned ın the aorta and pulmonary 
artery, respectively. Any necessary diagnostic pro- 
cedures, including measurement of left and right 
atrial pressures but excluding angiography, were 
performed before the measurements were made. 

When a steady respiratory state had been 
attained, as defined by an end tidal carbon dioxide 
tension stable to within 0-25 kPa over several 
minutes,® measurements of aortic and pulmonary 
artery pressure and pulmonary and (where possible) 
systemic blood flow were made. Flow was measured 
by the direct Fick principle, oxygen consumption 
being measured by remote respiratory mass 
spectrometry’ 8 and blood oxygen contents calcu- 
lated using the subroutine of Kelman.’ The respira- 
tory exchange ratio was measured on air and used in 
the equations to calculate oxygen consumption on 
100% oxygen, as described elsewhere 1° 

After the measurements on air the children were 
ventilated with 100% oxygen. Comparability of 
ventilation and adequacy of nitrogen washout were 
checked by monitoring the expired gases. After 10 
minutes on 100% oxygen, by which time nitrogen 
washout was always complete, all measurements 
were repeated. The patients breathed 100% oxygen 
for the rest of the study. Tolazoline 1 mg/kg was 
then given through the pulmonary artery catheter by 
bolus injection and all measurements were repeated 





five and 10 minutes after the drug had been given. 
Provided that mean aortic pressure had not fallen by 
more than 20 mm Hg, a further 1 mg/kg of tolazoline 
was then given and the measurements repeated. 
Finally, ranitidine 3 mg/kg was administered 10 
minutes after the final dose of tolazoline by slow 
injection over five minutes through a peripheral 
venous cannula. The final measurements were made 
five and 10 minutes after the end of the injection of 
ranitidine. 


Results 


Measurements were made five and 10 minutes after 
each dose of each drug. There was no significant 
difference for any variable between the five and 10 
minute measurements after any dose of either drug 
(Student’s paired ¢ test). Analysis of the drug effects 
was therefore performed on the mean of the two 
measurements for each drug The effects of tolazo- 
line and ranitidine on the pulmonary and systemic 
circulations and heart rate are summarised in the 
Table and the Figure. For statistical analysis the 
results have been expressed as percentages of the 
values on 100% oxygen before administration of the 
drugs because of the wide variation in baseline 
measurements between individuals. Paired ¢ tests 
have been used throughout. 

The first dose of tolazoline 1 mg/kg resulted in a 
fall in pulmonary vascular resistance (PVR) (mean 
(SEM) fall 10-0 (3-6)%, p<0-05). A second bolus of 
tolazoline 1 mg/kg was given to 10 children, but 


Cardiovascular effects of tolazoline and: ranitidine 


Pa 





© B N 72 R 
AAA ; 
PAP ag = no | 
100 
AoP 
ag B Ti T2 R 90 
I de. We 
11 80 
Qp 
100 
120 
i) | 
1 
B T1 T2 R HR 
110 
ok. 100 5 
100 SVR 
ig 80 
Lee LEXX) 70 
LX j l * j L * j l * L eX j 


Figure Effects of tolazoline and ranitidine on the pulmonary and systemic circulations and heart rates B= baseline, 
T1=first dose of tolazoline, T2=second dose of tolazoline, R=after raniudine. All effects are expressed as per cent change 


over baseline (100% oxygen) 


(a) Effects on pulmonary artery pressure (PAP), pulmonary blood flow (Qp), and pulmonary vascular resistance 


(PVR), 
(b) Effects on aortic pressure (AoP) and heart rate (HR), 


(c) Effects on systemic blood flow (Qs) and systemic vascular resistance (SVR) Note only data for the first dose of 
tolazoltne is available, and this figure ts based on data for five patients 


*p<0 05, **p<0 01, ***p<0 001 


there was no significant additional fall in PVR for 
the group as a whole. Two children (cases 7 and 8) 
showed a further fall in PVR, however, greater than 
10%. Infusion of ranitidine reversed the fall in PVR 
previously produced by the tolazoline injections 
(mean (SEM) rise 8-7 (3-5)%, p<0-05), so that the 
final PVR, after both tolazoline and ranitidine had 
been given, did not differ significantly from that on 
100% oxygen alone. Changes in PVR were due 
mainly to changes in pulmonary blood flow; pul- 
monary artery pressure did not change significantly 
at any time, in agreement with previous studies.® 
Similar effects were found on the systemic circula- 
tion. The first dose of tolazoline caused a fall in 


mean aortic pressure (mean (SEM) fall 5-4 (3-1)%, 
p=NS) and the second dose resulted in more 
pronounced hypotension (a further fall of 6-3 
(2-4)%, p<0-05). This effect was also reversed by 
ranitidine (mean (SEM) rise in aortic pressure 
7-4 (2-9)%, p<0-05), and the aortic pressure 
after administration of ranitidine did not differ 
significantly from that on 100% oxygen (baseline). 
We were able to measure systemic blood flow and 
systemic vascular resistance in five children in whom 
there were no intracardiac shunts at the time of 
study. There were sufficient data to analyse only the 
effects of the first dose of tolazoline. Systemic blood 
flow rose in four of the five children, but the result 
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“Al ‘was not “significant. When ranitidine wag given 
. systemic blood flow fell (mean (SEM) fall 21-1 
~>  (9-8)%. p<0-01) and- returned to baseline rates 


Similarly; systemic vascular resistance fell when 


` tolazoline. was given’ (mean (SEM) fall 22-8 
. (12:9)% y p<0-01) and rose to baseline levels after 


administration of ranitidine (mean (SEM) rise 21-8 


. *(9-8)% sp<0-01). The ratio of pulmonary to systemic 
_ -vascularresistance rose significantly after tolazoline 
- (mean: (SEM) rise 15-8, (5:3)%, p<0-05) and fell to 


baseline levels after ranitidine (mean (SEM) fall 
18-7 (5:1)%, p<0-05). 

The heart rate results were different. The first 
dose of tolazoline caused tachycardia (mean (SEM) 
tise m heart rate 12-4 (2-5)%, p<0 001), but there 
was no significant additional increase in heart rate 
after the second tolazoline bolus. When ranitidine 
was given heart rate fell (mean (SEM) fall 19-0 
(5-1)%, p<0-01). After the administration of raniti- 
dine heart rate was significantly lower than on 100% 
oxygen alone (mean (SEM) difference 9-2 (3-1)%, 
p<0-05), which contrasted with the other haemo- 
dynamic measurements. 


Discussion 


The major finding of this study was that H, receptor 
blockade in children may have important car- 
diovascular effects. Intravenous ranitidine com- 
pletely reversed systemic and pulmonary vasodila- 
tion induced by tolazoline and, in addition to 
reversing the tachycardia associated with tolazoline, 
seemed to have a direct negative chronotropic effect 
on the heart. The accuracy of the measurements, the 
assumptions that have had to be made, and the 
wider importance of these results are discussed 
below 

Cardiac output was measured by the direct Fick 
principle. Oxygen consumption was measured by 
remote respiratory mass spectrometry.’* This 
method has been compared with the standard 
technique using a gas meter and Douglas bag 
collection and the systematic error found to be equal 
to or less than 0-6%, with the standard deviation of 
single estimates plus or minus 3%.’ Blood gas 
analysis was performed on an automatic pH and 
blood gas electrode system (Corning 165) Studies 
with blood tonometered with physiological concen- 
trations of oxygen and carbon dioxide have shown 
that this system measures blood gas tensions to an 
accuracy of 0-27 kPa. The effects of delays up to 20 
minutes before analysing the blood samples have 
been shown to be negligible.® 

In the presence of intracardiac right to left shunts 
(seven patients) the use of an aortic rather than a 
pulmonary vein sample in the Fick equation would 


result in overestimation of pulmonary blood flow. 
We therefore used the alveolar air equation to 
predict the oxygen content of pulmonary end 
capillary blood, substituting this for pulmonary 
venous blood in the Fick equation, thus measuring 
effective pulmonary blood flow. In the presence of 
parenchymal lung disease this approximation would 
be maccurate None of these seven patients, how- 
ever, had any clinical or radiological evidence of 
lung disease. The alternative of repeated manipula- 
tions of the night heart catheter from the pulmonary 
artery into the pulmonary veins through any inter- 
atrial communication for each measurement would 
have prolonged the procedure unacceptably. In 
three patients we compared predicted pulmonary 
end capillary blood oxygen content with pulmonary 
vein blood oxygen content on five occasions. Agree- 
ment was good (mean (SE) difference 0-49 (0-17) 
mg/dl). In three further patients aortic blood satura- 
tion was greater than 99% on 100% oxygen, despite 
angiographic evidence of right to left intracardiac 
shunting. This suggests that there were no large 
areas of ventilation to perfusion mismatch in at least 
six of the children in whom the alveolar air equation 
was used (cases 3, 5, and 7-11) Further discussion 
of the use of the alveolar air equation under these 
circumstances can be found elsewhere. ° 

It 1s important to keep the duration of general 
anaesthesia as short as possible and this imposed 
some constraints on the timing of measurements. 
The circulatory effects of tolazoline have been 
reported to reach a plateau within five to 10 minutes 
of a bolus injection and to remain unchanged for 
four to six hours?!! There was no significant 
difference between the measurements five and 10 
minutes after the bolus, and so we assumed that a 
plateau had been reached, and the mean of the two 
measurements was used for comparisons. Ideally, 
we would have checked this assumption by making 
further measurements before giving ranitidine 
There is no information about the speed of onset of 
any cardiovascular effects of ranitidine in children, 
and we would have liked to have examined the time 
course of its effects. Further extending the duration 
of the catheterisation and the general anaesthetic, 
however, could not be justified and so we were 
unable to determine the maximum circulatory re- 
sponse to ranitidine or its duration of action. From 
our measurements it seemed that the effects may 
have reached.a plateau, but there is no conclusive 
proof of this. 

This study has confirmed that tolazoline is a 
pulmonary vasodilator that also has pronounced 
systemic effects, notably tachycardia and hypo- 
tension. In the past these effects have generally been 
attributed to blockade of cardiovascular alpha 
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adrenergic receptors,' > although there have been 
suggestions that histamine receptors are important.° 
Systemic hypotension limits the doses of tolazoline 
that can be given safely. Tolazoline has many other 
side effects, including gastrointestinal bleeding, 
presumably related to its Hz agonist properties.” It 
seemed rational to give an Hy, blocking agent to 
prevent this potentially life threatening side effect 
Ranitidine was chosen because it 1s reported to have 
only H, antagonist properties, whereas cimetidine 
also has gonadotrophic and other effects.!2 When 
ranitidine was infused intravenously, however, the 
vasodilator effects seen after tolazoline were totally 
abolished frve and 10 minutes after the end of the 
infusion, suggesting that the cardiovascular effects 
of tolazoline may be mediated by H, receptors 
Heart rate after ranitidine was significantly lower 
than baseline, suggesting that ranitidine has a direct 
negative chronotropic effect. 

Ranitidine acted as a systemic and pulmonary 
vasoconstrictor. At the time of its administration the 
children were exposed to two pulmonary vasodila- 
tors, 100% oxygen and tolazoline. The effects of 
ranitidine on the pulmonary circulation could there- 
fore be a result of blockade of either or both 
vasodilators or by an entirely independent mechan- 
ism. We cannot distinguish between these possibili- 
ties, but the most probable explanation ıs that 
ranitidine blocked the effects of tolazoline on the 
pulmonary vasculature. Experimental work on 
animals suggests that histamine ıs not involved ın the 
modulation of the response of the pulmonary 
circulation to changes in alveolar oxygen tension 
Other workers have suggested that the H, agonist 
effects of tolazoline may be more important than the 
alpha adrenergic antagonist activity in the pulmon- 
ary circulation,® and our results support this. A 
direct effect of ranitidine on pulmonary vascular 
resistance cannot be excluded as ıt was not given to 
patients who had not been pretreated with tolazo- 
line. Ranitidine could also have interacted with 
receptors other than H, receptors, but no such 
effects have ever been reported. 

Studies on the circulatory effects of histamine and 
H, and H; receptor blockade have produced con- 
flicting results, suggesting that there may be age and 
species related differences ın effects When newborn 
lambs have been made hypoxic to raise the PVR 
histamine mfusions have caused pulmonary vaso- 
dilation and, at larger doses, systemic vasodilation. 
The pulmonary effects were mediated by both H; 
and H, receptors. Similar findings have been 
reported ın fetal lambs," calves,'> and adult cats. ' 
In adult animals histamine may constrict or dilate 
pulmonary arteries. '*"!® 

Although histamine causes a fall in pulmonary 


` 


and systemic vascular PET in normal adult. 
humans,” 
isolated stnps of human pulmonary artefy and. 
vein.'® There were no changes in pulmonary .and 
systemic haemodynamics in 10 patients with-ehyonic, 
obstructive lung disease and five atherwise’ normal; 
patients with duodenal ulcers given ranitidine’ 19 nor, 
in seven” adults with portal hypertension given’ 
cimetidine.” A mse in pulmonary artery } Pressure ~ 
was observed in a child given cimetidine for acute 
gastrointestinal haemorrhage duced by tolazoline, 
the pressure having previously fallen after tolazoline. 
No measurements of pulmonary of “ systemic 
vascular resistances were made, however, on that 
child. 

We conclude from our data that there may be H3 
receptors within the pulmonary and systemic cir- 
culations of children. The most probable explana- 
tion of our results 1s that stimulation of these 
receptors caused vasodilation and that blockade (at 
least of the stimulated receptor) caused vasocon- 
striction in both circulations. In addition, ranitidine 
seemed to have a direct negative chronotropic effect 
on the heart. These observations have clinical as 
well as theoretical importance. Clearly, H, receptor 
antagonists should not be used as treatment or 
prophylaxis for gastromtestinal haemorrhage in- 
duced by tolazoline, confirming previous findings: 
The possibility of adverse cardiovascular effects in 
other children receiving oral H2 blockers, particu- 
larly those with pulmonary hypertension, should be 
borne in mind. The safety of these agents in mfants 
and children requires further investigation. 


AB 1s supported by the British Heart Foundation 


References 


' Rudolph AM, Paul MH, Sommer LS, Nadas AS Effects of 
tolazoline hydrochlonde (Pnscoline) on circulatory dynamics of 
patients with pulmonary hypertension Am Heart J 1958;5S: 
425-32 

? Jones ODH, Shore DF, Rigby ML, et al The use of tolazoline 

hydrochlonde as a pulmonary vasodilator tn potentially fatal 

episodes of pulmonary vasoconstnction after cardiac surgery in 

children Circulation 1981 ,64(Supp! 11) 134-9 

Goetzman BW, Sunshine P, Johnson JD, et al Neonatal 

hypoxia and pulmonary vasospasm‘ response to tolazoline. 

J Pediatr 1979,89:617-21 

* Socha J, Rondio H, Chaba-Celinska D, Rasinski A, Bogoni- 

owska Z Ranitidine treatment of peptic and related diseases in 

children In Misiewicz JJ, Wormsley KG, eds The clinical uses 

of ranitidine Medicine Publishing Foundation, 1982 305-9 

McAuley DM, Moore J, McCaughey W, Donnelly BD, Dun- 

dee JW Ranitidine as an antacid before elective caesanan 

section Anaesthesia 1983,38:108-14 

é Goetzman BW, Milstein JM Pulmonary vasodilator action of 
tolazoline Pediatr Res 1979,13:942-4 

7 Davies NJH, Denison DM The measurement of metabole gs 


w 


w 


it has been shown to cause contraction ofn 


1 


x 


“ 4 
shy 
Pe 
“rn 


a 


waned 


ae the, 


~ 





ee Busst, Knight, and Shinebourne 


ees ‘by "mass spectrometry alone Respir Physiol 
7 77 1979336: E7 
38 Davs NIH, Shinebourne EA, Scallan MJ, Sopwith TA, 
© Démson DM, Pulmonary vascular resistance in children with 
i ‘congenital beart’drsease Thorax 1984 ,39:895-900 
® Kelman GR ‘Digital computer subroutine for the conversion of 
oxygen tengiqn: into oxygen saturation J Appl Physiol 
*  19%6,21: 1375-6: à 
10 Bush A, Busst "CM, Booth K, Knight WB, Shinebourne EA 


a Does prostacyclin enhance the selective pulmonary vasodilator 


effect of -100%: ‘Oxygen? Circulation 1986 ,74:135—-44 

1 Reynolds JGE, ed | Martindale the extra pharmacopoeia. 28th 
ed London. The. Pharmaceutical Press, 1982 1633 

? Van Thiel DM, Gavalier JS, Smith WI, Paul G Hypothalamic- 

*‘pituitary-gonadal dysfunction in men using cimetidine N Engl J 
Med 1979,300:1012-5 

3 Goetzman BW, Milstem JM Pulmonary vascular histamine 
receptors in newborn and young lambs J Appi Physiol 
1980,49:380-5S 

™ Levin DS, Ruldolph AM, Heymann MA, Phibbs RH Morpho- 
logical development of the pulmonary vascular bed in fetal 
lambs Circulation 1976,53:144-51 

13 Okpako DT A vasodepressor action of histamine mediated by 
H2 receptor activation Eur J Pharmacol 1974,29:10-4 


16 Barer GR, Emery CJ, Mohammed FH, Mungall IPF H1 and 
H2 histamine actions on lung vessels their relevance to hypoxic 
vasoconstriction Q J Exp Physiol 1978,63:157-69 

7 Byure J, Helander E, Lindell S-E, Soderholm B, Westing H 
Effect of acetyl choline and histamine on the pulmonary 
carculation ın normal men and women Scandinavian Journal of 
Respiratory Diseases 1967 ,48:214-26 

'8 Mikkelsen EO, Sakr AMR, Jesperson LT Effects of nifedipine 
on contractile responses to potassium, histamine and 
S-hydroxytryptamine in rsolated human pulmonary vessels 
J Cardiovasc Pharmacol 1983 ,5:317-20 

1° Chow JSF, Wong RYC, Wong PHC, Chen WWC, Lai CL 
Intravenous ranitidine has no haemodynamic effects in subyccts 
with normal lung function and patients with chronic obstructive 
airway disease Aust NZ J Med 1983,13:261-3 


2 Herz R, Rossle M, Bonzel T, Keller E, Gerok W Effect on 


cimetidine on the hepatic extraction of indocyanine green, the 
portal pressure and the systemic circulation in patients with 
cirrhosis of the liver Klin Wochenschr 1984,62:759-64 


Correspondence to Dr E A Shinebourne, Department of Pacdiatnc 
Cardiology, Brompton Hospital, Fulham Road, London SW3 6HP 


Received 28 August 1986 


Archives of Disease in Childhood, 1987, 62, 247-252 





Treatment of refractory supraventricular arrhythmias. 
with flecainide acetate Re 
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SUMMARY We treated 13 children aged 0-2 years to 15-7 years (median 7-1 years) with flecainide 
acetate for refractory symptomatic supraventricular tachycardia. Six children had direct 
atrioventricular accessory pathways, of whom four had overt Wolff-Parkinson-White syndrome 
on the 12 lead electrocardiogram, while in the other two the accessory pathway was concealed. 
Three children had nodal atrioventricular re-entrant tachycardia, two had a re-entrant 
tachycardia, the exact mechanism of which was not known, one child had ectopic atrial 
tachycardia, and one had atnal flutter associated with an atrial septal defect. The remaining 12 
children had structurally normal hearts. Flecainide (2 mg/kg intravenously) resulted in 
termination of the tachycardia in 11 of the 12 children treated during tachycardia. In 11 of the 
children successful prophylaxis was achieved with oral flecainide. Side effects occurred in two 
children during intravenous administration, but there were no side effects with oral treatment. 
This experience indicates that flecainide, which has not been used extensively in children, is an 
effective and safe antiarrhythmic agent, capable of terminating and controlling supraventricular 
tachycardia in children. Furthermore, flecainide may be successful where conventional agents 


fail. 


The incidence of supraventricular tachycardia in 
children is greater than 1 ın 25 000.' Treatment with 
drugs may be problematic. An unknown proportion 
of these arrhythmias are refractory to conventional 
treatment and patient and doctor are subjected to a 
protracted and often unsuccessful process of empir- 
ical drug trials while control 1s attempted. More- 
over, some of the agents have unacceptable side 
effects for children—for example, provocation of 
asthma with propranolol. There is a need for new 
effective antiarrhythmic agents, despite the wide 
range already available. 

Flecainide acetate is relatively new and has been 
used successfully in adults for treatment of ventricu- 
lar arrhythmias,” atrial fibrillation, atrial tachycar- 
dia, atrioventricular nodal re-entrant tachycardia, 
and atrioventricular re-entrant tachycardia associ- 
ated with Wolff-Parkinson-White syndrome.’ This 
agent has also been used to control junctional 
tachycardias in children.* 

We report our experience in the use of flecainide 
for treatment of refractory supraventricular in 
arrhythmias in children 


Patients and methods 


Thirteen children (four boys and nine girls) were 
treated with flecainide. Their ages ranged from 0-2 
to 15-7 years (median 7:1 years) (Table 1). Diagno- 
sis was made either on 12 lead electrocardiogram 
(three children) or at electrophysiological study 
(10). Three children were found to have atrioventri- 
cular nodal re-entrant tachycardia associated with 
dual atrioventricular nodal pathways at electro- 
physiological study. In one of these children the 
tachycardia was incessant, and the other two 
suffered paroxysmal attacks. 

Six children had direct atrioventricular accessory 
pathways. In four there was overt Wolff-Parkinson- 
White syndrome on the 12 lead electrocardiogram. 
In two the pathway was concealed. This diagnosis 
was made during electrophysiological study ın one 
child and on the 12 lead electrocardiogram recorded 
during tachycardia when the R-R interval length- 
ened with left bundle branch block m the other 
child. All sıx children experienced paroxysmal re- 
entrant tachycardias and in case 1 the tachycardia 
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Tabie, L Details of the 13 patents with refractory supraventricular arrhythmias 
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TON ¥ Age (years)t Sext Diagnosis Time of presentation to diagnosis 
2 No a, as ‘ of prease mechanism of 
wig r 5 tachycardia (months)t 
U ` 
ie a i + 02 M Wolff-Parkinson-White syndrome with a concealed 
Ns va: ` accessory pathway 05 
y 4e 56 $ F Wolff-Parimson-White syndrome 67 
03 - fo 8$6 M Nodal atnoventncular re-entrant tachycardia 48 
4t, BT F Ectopre atnal tachycardia 07 
“ $3 73 M Wolff-Parkinson-White syndrome 12 
-6 418 F Wolff-Parkinson-White syndrome 132 
7 “Fl F Wolff-Parkinson-White syndrome 84 
8 32 F Supraventricular tachycardias — 
9. 64 F Wolff-Parkinson-White syndrome with a conceakd 
accessory pathway 48 
10 157 F Nodal atnoventricular re-entrant tachycardia % 
I 116 F Supraventnicular tachycardia — 
12 87 M Nodal atnoventncular re-entrant tachycardia 008 
13 14 F Atnal flutter 004 





*Medan age=7 | years 

tM=Male, F=Female 

tMedan time to aingnosts=36 months 
$Precise mechanism unknown 


was so frequent as to be virtually incessant. In five of 
the six ‘cases tachycardia was typical, using the 
atrioventricular node during anterograde conduc- 
tion and the accessory pathway during retrograde 
conduction Case 5 had a variety of complex 
tachycardias in association with an atrioventricular 
direct accessory pathway and has been described 
elsewhere 

One child had incessant atrial tachycardia and one 
incessant atrial flutter. The precise mechanism for 
the tachycardia was not established 1n two children. 
The diagnosis of an atrioventricular re-entrant 
tachycardia was made on the 12 lead electrocardio- 
gram recorded during tachycardia Neither showed 
any evidence of pre-excitation during sinus rhythm. 
One child had an atnal septal defect (case 13). The 
other 12 children had structurally normal hearts. 


All children were having two to three attacks of 
symptomatic tachycardia each month, and in most 
of the children the attacks were more frequent 
(Table 2). In the older children symptoms during 
tachycardia were most commonly palpitations and 
lethargy. Some children experienced chest pain. The 
youngest infant, aged 7 weeks, rapidly developed 
congestive heart failure and therefore symptoms of 
poor feeding and tachypnoea. 

All the children had been treated with at least one 
other antiarrhythmic agent, and most of them had 
resistant arrhythmias unresponsive to treatment 
with multiple drugs (Table 3) or had developed 
unacceptable side effects to a number of conven- 
tional agents 

Treatment with antiarrhythmic drugs had been 
withdrawn to allow roughly three elimination half 


Table 2 Details of treatment with flecainide acetate in 13 patients wih refractory supraventricular arrhythmias 











Case No Mode of uunation Frequency of attacks Outcome of intravenous Duranon of follow up Outcome of oral 

of tachycardia before flecainide (per treatment (months) treatment 
month) 

1 Spontaneous Incessant Termination 3 No attacks 

2 Induced 2 Termination 48 No attacks 

3 Spontaneous Incessant Termination 32 Poor control 

4 Spontaneous Incessant Termination 4 1 Attack* 

5 Induced 4 Termination 48 2 Attacks 

6 Induced 4 Termmation 25 Poor control 

7 Induced 10 Termination 18 No attachs 

8 Spontancous 12 Termunation 3 1 Attach” 

9 Induced 4 Termination 18 No attacks 

10 Induced 10 Termination 15 2 Attackst 

11 Spontaneous 3 Termination 3 No attacks 

12 — 2 Not treated 2 No attacks 

13 Spontancous Incessant Flutter cycle slowed, but 12 No attacks 





* Attack associated with a reduction in dose 
+ Attack associated with a severe chest mfection 


failed to terminate 





Table 3 Diagnosis and previous treatment with drugs in 13 pahents with refractory arrhythmuas . 




















Case No Diagnosis Previous treatment wih drugs T BESSA op as my 
1 Wolff-Parkinson-White syndrome Amiodarone, verapamil digonn, disopyramide | oe 
2 Wolff-Parkinson-White syndrome Amiodarone, verapamil, digoxin. disopyramide, pean. prengon bic 
3 Nodal atrioventricular re-entrant Amiodarone, verapamil a a 
tachycardia Ee Si 
4 Ectopic atrial tachycardia Verapamil, digomn. propranolol ae ; 
5 Wolff-Parkinson-White syndrome Verapamil disopyramude. propranolol practotol : > 
6 Wolff-Parkinson-White syndrome Verapamil, digoxin. propranolol 
7 Wolff-Parkinson-White syndrome Verapamil digoxin. propranolol $ .* , 
8 Supraventncular tachycardia Digoxin propranolol epee r 
9 Wolff-Parkinson-White syndrome Verapamil propranolol - Se Seog ee a 
10 Noda! atnoventncular re-entrant Digoxm propranolol 7 . 
tachycardia t 
1l Supraventneular tachycardia Verapamil * 
12 Nodal atrioventncular re-cntrant Propranolol 
tachycardia 
13 Atnal flutter Amuodarone, digoxin disopyramide quinidine 





lives to elapse before the flecaimide was admin- 
istered. Three children had received amiodarone. 
Two of these children stopped amiodarone one 
month before treatment with flecaimide. In the case 
of the youngest patient (case 1) a period of only 
seven days had elapsed since the withdrawal of 
amiodarone. Amiodarone could not be detected in 
the infant’s plasma, however, on the day of treat- 
ment with flecainide. Furthermore, digoxin concen- 





Fig 1 
termination in the limb involving the accessory pathway (retrograde limb) after intravenous flecainide acetate 2 mg/kg 
P=P wave, RP=retrograde P wave, T=T wave 


trations in this patient were still within the thera- 
peutic range, digoxin having been withdrawn only 
one elimination half hfe before treatment with 
flecainide. 

Electrophysiological study was undertaken where 
necessary for full delineation of refractory supra- 
ventncular arrhythmias. Intracardiac studies were 
performed sing standard techniques as described 
previously.° In all cases the reasons for carrying out 
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the study and for using flecainide were explained to 
„>the family and child and informed proxy consent 
‘*obtainéd. . 


limb of the circuit (Fig 1). The antidromic tachy- 
cardia in case 5 terminated as a result of atnoventn- 
cular block in the anterograde limb. 


'-, Fle¢ainide was infused intravenously dunng 
tachycardia::m 12 of the children In six the 
tachycardia.was induced and flecainıde given during 
electrophysiological study. In the other six the 
tachycardia occurred. spontaneously and flecainide 
was jnfused while recording a 12 lead electrocardio- 
gram” A dose of 2 mg/kg was used over a period of 
not less than five to 10 minutes. The children were 

later begun,-on oral flecaimde. 


Results 


In 11 of the-12 cases where tachycardia was present 
on administration of flecainide termination occurred 
within 12 minutes of the start of the infusion 
(Table 2). In case 13, who had atrial flutter, intra- 
venous flecainide resulted in a slower flutter cycle 
but failed to terminate the tachycardia. In all 10 
cases with re-entrant tachycardia flecainide termin- 
ated the tachycardia in the limb involving the 
accessory pathway In nine this was the retrograde 


One child (case 3) developed proarrhythmic side 
effects during intravenous treatment. Only half the 
dose of flecainide had been given when the tachycar- 
dia slowed and terminated in the retrograde limb. 
Over the next two minutes sinus rhythm remained, 
but with increasing widening of the QRS complex 
(mght bundle branch block morphology). This then 
gave way to repetitive multimorphic ventricular 
tachycardia. Isoprenaline was infused to counter 
prolonged mtramyocardial conduction delay caused 
by flecainide Lignocaine and calcium were also 
administered intravenously. Ventricular tachycardia 
disappeared 10 minutes after the onset of infusion of 
flecainide and the QRS complexes gradually re- 
turned to normal over several minutes (Fig 2). 

Only one child developed non-cardiac side 
effects. This child complained of transient nausea 
during the infusion of flecainide. The nausea dis- 
appeared within 10 minutes of stopping the infusion. 
No side effects were reported on oral treatment. 

Of the 13 children, all but two suffered fewer 
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Fig 2 Repeutive multimorphic ventricular tachycardia (VT) recorded during electrophystological study after 
administration of flecatnide acetate (1 mg/kg) with restoration of sinus rhythm. HRA=High right atrial recording, 
PA=pulmonary artery recording, HB=Hts bundle recording, I, aVF, VI, and V6=surface leads, RV=night ventricular 
apex recording, A=atrial electrogram, CL=cycle length 
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attacks each month than before treatment (median 
follow up 15 months) (Table 2). In two children 
flecainide terminated tachycardia acutely but failed 
to prevent recurrences Seven children have had no 
further attacks of tachycardia, including the child 
with incessant atrial flutter. In this child the atnal 
flutter failed to terminate during the intravenous 
infusion but after direct current conversion to sinus 
rhythm was maintained free of tachycardia with oral 
treatment. 


Discussion 


Flecainide acetate ıs a relatively new chemical agent 
with unique properties developed in 1966. It has 
been classified as a class 1c drug in the modified 
Vaughan Williams’ classification.’ Flecainide slows 
conduction throughout the heart, having tts greatest 
effect on His bundle conduction. Refractoriness of 
normal atrial or atrioventricular nodal myocardium 
1s not prolonged, but there 1s pronounced prolonga- 
tion of refractoriness ın anomalous tissue, such as 
accessory atrioventricular pathways * 

Re-entrant junctional tachycardias are the com- 
monest types of supraventricular tachyarrhythmias 
in children.’ Nearly all such circus movement 
tachycardias involve the atrioventricular node. It is 
possible to terminate the circuit by delaying conduc- 
tion through the atrioventricular node. This ıs the 
mechanism utilised by more conventional agents— 
for example, verapamil. In some situations, how- 
ever, this may not terminate the tachycardia and 
may even affect the critical balance of the circuit and 
thus provide a situation that favours continuation of 
the tachycardia. In all our patients conventional 
atnoventricular nodal blocking agents had been 
used with little or no success. Flecainide may be 
successful in such situations because of the profound 
efficacy of the drug in delaying conduction and 
refractoriness in the accessory pathway The drug 
therefore provides an alternative approach to ter- 
mination of circus movement junctional tachy- 
cardias. 

In the child with atrial tachycardia flecainide 
terminated the incessant tachycardia where 
verapamil, digoxin, and propranolol had failed to do 
so. Tachyarrhythmias confined to the atria would 
not be expected to respond well to drugs that exert 
their major effect on the atrioventricular node. Such 
drugs had been used ın this case because the precise 
mechanism of the tachycardia was not apparent until 
an electrophysiological study was undertaken. 

The child with atrial flutter was also treated with a 
number of agents unsuccessfully before long term 
control was achieved with flecainide. In this case the 
mechanism of tachycardia was known, and treat- 


ment with drugs was appropriate but simply failed to: , 
control the arrhythmia. Flecainide failed to convert’ * 
atrial flutter to sinus rhythm ın this child. Pyelim-: 
inary reports suggest that flecainide 1s not particu- | 
larly effective ın the conversion of atrial. flutter to 
sinus rhythm, and the role of the drug’ in this 
situation has yet to be fully evaluated This child has 
remained in sinus rhythm for 12‘months, howéver, 
taking oral flecainide, and the drug may be useful in 
preventing recurrence. oan ye eA 

Flecainide has a prompt onset of action when used 
intravenously and terminated 11 of the:12 tachycar- 
dias within 12 minutes of the start of infusion. The 
drug was well tolerated both intravenously and 
orally. One child developed proarrhythmic side 
effects during intravenous infusion for reasons that 
are not clear Such side effects with flecainide have 
been reported in 7-5% of treated adults,'” being 
more common in patients with pronounced left 
ventricular dysfunction. In stable patients, with 
normal ventricular function, the msk of initiating 
arrhythmias ıs likely to be less'’ and compares 
favourably with other class 1 agents '* Electrocar- 
diographic monitomng during intravenous adminis- 
tration with prompt termination of the infusion in 
the event of adverse electrographic signs such as 
widening of the QRS complex may help to minimise 
proarrhythmic effects. 

Our effects suggest that flecainide will not only 
terminate but will also prevent recurrence of supra- 
ventncular arrhythmias in some children. Success- 
ful long term prophylaxis was achieved in 11 of the 
13 children (median follow up 15 months) (Table 2) 

In many of the children diagnosis of the mechan- 
ism of tachycardia was established only after con- 
siderable delay (Table 3), and in three cases this 
resulted in inappropriate treatment with drugs 
Electrophysiological study may be helpful in the 
management of supraventricular tachycardia ın chil- 
dren It has become an established approach in adult 
practice and has transformed management, allowing 
not only precise diagnosis of the mechanism of 
tachycardia but also permitting the assessment of 
antiarrhythmic drugs. Suitable treatment with drugs 
may then be chosen based on the supposition that a 
drug that terminates a tachycardia and prevents 
reinitiation by intracardiac stimulation ıs likely to 
prevent spontaneous recurrence. Our data would 
support this supposition. 

Our experience indicates that flecainide acetate ts 
a safe, quick acting, and effective drug, both in the 
acute treatment and long term control of supra- 
ventricular tachycardia in children. Furthermore, 
flecainide may be effective where other more 
conventional agents have failed. Further informa- 
tion is required, but this report suggests that 
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flecainide will be a useful drug in the management of 
supraventricular arrhythmias in children. 
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Controlled trial of trimeprazine tartrate for night- 
waking 


E A SIMONOFF AND G STORES 


Maudsley and Bethlem Royal Hospitals, London, and Park Hospital for Children and Department of 
Psychiatry, University of Oxford, Oxford 


SUMMARY Mild hypnotics are often recommended for young children with sleep problems. This 
study assesses the efficacy of trimeprazine tartrate in 1 to 3 year old children with persistent and 
severe night waking in a double blind crossover trial with placebo. Children on treatment with 
trimeprazine had significantly fewer wakings, less time awake at night, and more night time sleep 
compared with those on treatment with placebo. There were no differences in these sleep 
variables when the first and last (fourth) week of treatment with drugs were compared. Follow up 
observations showed no significant difference in any sleep variables from baseline measures. The 
results are consistent with the idea that trimeprazine tartrate may be a useful short term 
treatment for night waking in young children. f 


Night waking ıs one of the most common behav- 
ioural problems in young children. Estimates for 1 
to 3 year olds have varied from 10% to 23%, 
depending on the particular study and the age of 
the children.‘ Little ıs known of the aetiology of 
these sleep problems. Although numerous factors, 
including perinatal complications,“ maternal 
responsiveness to crying,* birth order,® breast 
feeding,’ and infant temperament® have been 
associated with night waking, the nature of the 
relation ıs uncertain. There ıs equally little certainty 
about treatment. In the past leaving the child to cry 
has been advised,’ while more recent recommenda- 
tions have emphasised the importance of consistent 
handling.!™!? Some have thought that mght time 
sedation is a useful treatment, especially in those 
children in whom other regimens seem to fail. ? One 
recent survey suggested that as many as 25% of first 
born children received night time sedation at some 
point during the first 18 months.'* 

There have been a few studies on the efficacy of 
night time sedation in toddlers. One community 
survey reported that only 11% of parents whose 
children received hypnotics thought the medication 
had helped, but methodological problems in this 
study included the use of different drugs, unspeci- 
fied dosages, and uncertain compliance. !5 A con- 
trolled study of diphenhydramine in children aged 2 
to 12 years with various sleep problems showed 
treatment with the drug to be more effective than 
treatment with placebo, but the study did not 
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examine differences due to children’s age or the type 
of sleep problem * One trial that examined the 
efficacy of hypotics in young children compared 
tnmeprazine tartrate with placebo in a double blind 
crossover design using parental sleep dianes and 
overall global ratings to assess response.” 
Trimeprazine tartrate was given for two weeks in a 
dose of 30-60 mg The results indicated some overall 
improvement ın the children’s sleep dumng treat- 
ment with the drug compared with treatment with 
placebo on composite scores of several sleep 
variables. The author, however, considered that the 
degree of improvement in sleep was only modest, 
and it did not persist at follow up six months later. 

This moderate improvement in sleep suggested to 
us that such medication in higher doses, as recom- 
mended by some local general practitioners and 
paediatricians, and for longer periods might prove 
more beneficial in improving children’s sleep while 
receiving medication and in ‘breaking the habit’ of 
mght waking after the course of treatment was 
completed. The following study was designed to test 
these ideas. 


Patients and methods 


Children aged between 1 and 3 years with night 
waking were obtained by referral from general 
practitioners in Oxfordshire. Referrals were initially 
assessed and entered ın the study if they met the 
entrance criteria and agreed to participate. The 
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criteria were that the child should wake at least five 
nights a week and for at least 20 minutes a night. At 
the initial assessment evaluation included a detailed 
description of the child’s sleep problem, an assess- 
ment of possibly relevant enviromental factors, 
history ‘of antenatal and perinatal problems, a 
developmental history, and the family background 
of childhood sleep problems. The Denver develop- 
mental screening test was performed on all children 

The study was a randomised, double blind cross- 
over evaluation of trimeprazine tartrate given in a 
dose of 6 mg/kg (45-90 mg). A two week baseline 
period after the initial acceptance was followed by 
four weeks on either drug or placebo then a one 
week washout period followed by the other medica- 
tion. All children were followed up one month after 
completion of the tnal, when a semi-structured, 
standardised interview was carried out with the 
mothers to elicit childhood behaviour problems and 
parental psychiatric history. 

Sleep was assessed by means of parental sleep 
dianes, which were kept throughout the tral These 
recorded the time of going to bed, going to sleep, 
and morning waking and time and duration of night 
time wakings and of daytime naps. Parents also 
completed weekly symptom checklists while their 
child was on treatment with drug or placebo and an 
overall treatment questionnaire at the end of each 
course. The study had received approval from the 
local ethics committee for research with human 
subjects. 


Statistics. All analyses employed paired, two tailed 
t tests using the method described by Armitage for 
ascertaining period effects and treatment x period 
interactions ın crossover trials.'® 


Results 


Characteristics of the children. A total of 59 
referrals were received, of whom 20 entered and 18 
completed the study. Two children dropped out 
during the first treatment course, one because the 
mother thought the medication was giving her child 
nightmares and the other because the mother was 
unable to get her child to take the medication. Two 
mothers of children who completed the study lost or 
did not complete the dianes during the placebo 
period and their data were excluded from the diary 
analyses. The reasons why the other 39 children 
were not included ın the study are given in Table 1. 

For the 18 children who completed the study the 
mean age at the time of referral was 21-9 months, 
with a range of 7 to 37 months. Eight were boys and 
10 girls. Four'were only children, two were first 
born, and 12 were later born, indicating that first 


born children did not seem to be over represented ın 
our sample. All social classes were represented 

By maternal history, the wakeful children divided 
into two groups of nine children each. The first 
group had never settled at night and showed 
sleeping difficulties from birth and the second group 
seemed to sleep normally at birth, settling during 
the first few months, and developing night waking at 
a later date, often in conjunction with a minor 
physical illness such as otitis media. Many had 
received previous treatment with hypnotics with 
varying success. 

Assessment of antenatal and perinatal adversity 
was based on maternal report alone; several 
mothers had required admissions to hospital for 
hypertension during the third trimester, two with 
subsequent induction of labour. One delivery was by 
caesarean section after prolonged labour. According 
to the history given by the mother, no child was 


Table 1 Numbers of and reasons for referrals not included 
in the study 


Did not want medication 1 
Did not keep first appowtment 

Reported sleeping better 

Did not keep second appointment 

Inappropriate referral 

Did not want to participate in study 


NAOC 


Total 39 





Table 2 No of children with behaviour problems, with 
severity of those problems 





Area Degree of problem No 





Eating 
None t] 
Mild 3 
Moderate 3 
Severe 0 


Temper tantrums 
None 3 
Mild 4 
Moderate 10 
Severe 0 


Drsobedience/defiance 
None 
Miki 
Moderate 
Severe 


oo me 


Miserable behaviour 
Nene 
Mild 
Moderate 
Severe 


= an a 


None 
Mild 
Moderate 
Severe 


-we 
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appreciably delayed in developmental milestones 
Results of the Denver developmental screening test 
revealed only one child who scored below the 25th 
centile in any area. 

Children’s behaviour was rated for disturbance in 
five areas. Table 2 shows that the areas of disobedi- 
ence/defiance and temper tantrums showed the 
greater number of moderate or severe problems. 
Although there was considerable variability in the 
number and severity of behaviour problems dis- 
played by individual children, no child was without 
behaviour problems in spheres other than sleep but 
only one child showed two ‘severe’ problems. 


Characteristics of the parents. By means of a 
standardised interview of the mothers, both parents 
were rated for past and present psychiatric history, 
with the threshold for disorder being consultation 
with the general practitioner or a psychiatnst. Eight 
mothers and five fathers had a past psychiatric 
problem. In the mothers the history was of depres- 
sion in all cases, while in the fathers the history was 
divided between depression (three cases) and 
physical symptoms diagnosed as ‘psychosomatic’ 
(two). 

Currently, six of the mothers rated themselves as 
depressed, although only one had consulted her 
general practitioner. Three of the fathers were 
currently suffering with psychosomatic symptoms 
and one had recently made a suicide attempt 


Sleep diaries. Comparison of the mothers’ descrip- 
tions of their children’s sleep at initial interviews 
with baseline sleep diaries revealed a significant 
overestimation of the number of night wakings, with 
a non-significant trend to overestimate the time 
awake at night and to underestimate the total time 
asleep at the interview (Table 3). Many mothers 
seemed to be aware of the discrepancy, commenting 
after the baseline penod that their children seemed 
to have slept better ın the past two weeks. 
Baseline measures for the group receiving drug 
first were compared with those of the group receiv- 








ing placebo first to ensure their‘ initial similarity. 
There were no significant differences between the 
two groups except on daytime sleep. This difference 
could not be explained by the age of the children 
and became non-sigmficant when data on the two 
children whose placebo diaries were missing were 
added. : 

Sleep variables during treatment with drug and 
placebo were compared using the method described 
by Armitage (Table 4). While on trimeprazine, 
children slept longer at might, had fewer night 
wakings, and spent less time awake at night. No 
significant differences in daytime sleep were found. 
There were no significant period effects or treat- 
ment period interactions for any of the sleep 
variables, indicating that the effects of tmeprazine 
and placebo were independent of the order in which 
they were given. 

Comparisons of all sleep variables in the first and 
fourth week of treatment with drug were made to 
assess whether tnmeprazine retained tts efficacy 
throughout the course of treatment. No significant 
differences in any sleep variables were seen. 

Comparisons of the follow up diaries with base- 
line measures (Table 5) showed an overall umprove- 
ment in sleep, with significantly fewer night time 
wakings and less time awake at night at follow up. 
As there was no period effect for the crossover, and 
hence no carryover effect from drug to placebo in 
the group given the drug first, the overall improve- 
ment at follow up was unlikely to be a direct effect 
of the drug 


Parent ratings. The weekly symptom checklists 
revealed that a number of parents reported their 
children to be eating and drinking more while on 
trimeprazine. Three children had a bout of di- 
arrhoea while on placebo. In their overall treatment 
ratings parents thought trimeprazine was signifi- 
cantly better than placebo on all measures of sleep, 


Table 4 Companson of sleep vanables during treatment 
with drug and placebo 











‘ Treatment Mean (SEM) 
Table 3 Comparson of mothers’ descriptions of their treatment Vatue 
children’s sleep at imtal interviews and baseline data Drug Placebo effect 
from sleep diaries 
Total night ume sleep 
(min) 649 580 69 (12) 0001 
Deseripnon Baseline Mean P No of awakenmgs/mght 14 24 10 (03) 0001 
measure difference Value Time awake at night 
(SEM) (min) 2 41 19 (3) 0 001 
Total dayume 
Total night tme skep (min) ae 
(min) 563 590 NS Group receting 
No of awakenings/night 46 28 18 (05) 0001 placebo first 90 TT NS 
Time awake at night Group recerving 
(mun) 613 516 NS drug first 44 44 NS 
NS=Not significant NS=Not significant 


1% 


` Table5 Follow up ‘at one month comparison of baseline 
: measures and data from follow up diaries 
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Baseline Follow up Mean (SEM) p 
‘reatment Value 
effect 
_ srotal might tune sleep 
(min) 593 607 NS 
No of awakenngynight 28 16 12 (03) 0001 
Time awake at mght 
(mm) 488 23 265 (50) 6001 
Total daytume sleep 
(mm) 
' Group receiving 
placebo first 43 8 428 NS 
, Group receiving 
i drug frrst 860 573 277 (90) 005 
Total sleep* 655 654 NS 





NS=Not significant 
"Total sleep refers to dayume plus night time sleep 


with improvement in appetite and, in some cases, 
mood. In all but one case parents correctly guessed 
which course contained the active medication by the 
end of the trial. 


- Discussion 


There are several factors lumiting interpretation in 
this study. The data on which the conclusions are 
based, parental sleep diaries, are not completely 
objective, although every effort was made to sim- 
plify the recording of information and to encourage 
parents to keep accurate records. Furthermore, 
extremely poor sleep from the children was es- 
pecially likely to lead to inaccuracies, with parents 
recording sleep as ‘on and off for several hours. It is 
noteworthy that most parents correctly guessed 
which course of treatment contained the active 
medication, and this may have biased their record- 
ing. Nevertheless, results of polygraphic sleep record- 
ings performed on some of the children at home, by 
means of a small cassette recorder, have been 
compared with the parents’ diaries and indicate, for 
the most part, that the parents’ observations were 
accurate. (Simonoff EA, Stores G. Unpublished 
observations.) 

The results of this study suggest thet trimeprazine 
may be an effective treatment for reducing the 
number of night wakings and time awake during the 
night in young children. Furthermore, parents 
thought that trimeprazine was more helpful than 
placebo This is in contrast to the more anecdotal 
reports from one survey that suggested that medica- 
tion did not improve the sleep of many children 
treated.!? One possible explanation for this differ- 
ence is the fairly high doses of trrmeprazine used in 
this study. It is noteworthy that no adverse effects 


were observed at this dose and that the often cited 
side effects of daytime sleepmess and uritability 
almost always ceased after several days of treatment 
with the drug. 

These results are roughly comparable with those 
reported by Richman!” but, because the data are 
described in a somewhat different manner, direct 
comparisons are not possible. There is some indica- 
tion that the children in our study had more night 
wakings on placebo, suggesting a more severe 
problem. Thus the fact that night wakings were 
reduced on average 40% (mean 2-4 wakings a night 
on placebo reduced to mean 1-4 wakings a night on 
medication) in our study compared with roughly 
25% on average in Richman’s report may reflect the 
greater initial severity of the problem ın our sample, 
the effect of a higher drug dose, or some other factor 
or combination of factors. 

The immediate effect of tnmeprazine in reducing 
night wakings and the continued efficacy over four 
weeks are of clinical importance in considering this 
form of treatment for the sleepless child. The facts, 
however, that children continued to have some night 
wakings on these higher doses and that no carryover 
effects were shown mean that this treatment cannot 
be seen as a ‘cure’ but only as a helpful temporary 
measure in reducing night time wakefulness. It 
remains to be determined whether this type of 
medication would have any long term benefits were 
night time wakings eradicated completely during the 
course of treatment. 

The children who participated ın this study and 
their families are unlikely to be a representative 
sample of those presenting to general practitioners 
or health visitors with complaints of night waking. 
The children in this study probably represent more 
severe and long standing sleep problems and a 
greater degree of family psychopathology. Although 
we do not have control ratings on child behaviour 
problems and parental psychopathology, subse- 
quent clinical experience suggests that the ratings in 
this study are likely to be underestimates of 
deviance, especially ın terms of the children’s 
behaviour. It is not possible from this study to 
predict the response to the medication of children 
with less severe and less complicated sleep prob- 
lems. Night waking may represent the final common 
pathway for a number of disorders and difficulties 
with different aetiological factors, including biologi- 
cal vulnerability, psychosocial stresses, and family 
factors, as suggested by other investigators.!? It may 
be that sleep problems with different aetiologies will 
show varying responses to treatment with hypnotic 
medication. The number of children ın the study was 
too small to allow statistical analysis of subgroups, 
such as those with perinatal adversity. 
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The results descnbed above indicate that 
trimeprazine in doses of 6 mg/kg may be effective in 
reducing night waking in young children without 
side effects. The problem may recur, however, when 
the medication is stopped. The results at follow up 
indicate that many children’s sleep will improve over 
time, even if the problem ıs long standing before 
intervention. At present, ıt would seem reasonable 
to advocate the use of trimeprazine in this dose as a 
short term aid ın reducing night waking. This can be 
used to give exhausted parents a break and allow 
both children and parents a period of sound sleep, 
either while waiting for the child to grow out of the 
problem or as a precursor to further treatment, such 
as a behavioural programme. 


We thank Dr Raymond Brown, Professor David Baum, and 
Professor Peter Armitage for their helpful advice on many aspects 
of this study Chnstina Crawford provided invaluable technical 
help Funding for the study was provided by May and Baker 
Harvard Medical School provided funding for Dr Simonoff 
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| Asthma and family interaction 
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SUMMARY Patterns of family interaction were compared in the families of 22 children with 
chronic asthma, 30 children with diabetes mellitus, and six healthy children. The groups were 
similar in terms of age (range 4-14 years and mean 10-2 years). Peak expiratory flow and signs of 
allergy were correlated with family interaction in the subjects with asthma. The following 
significant findings were made. Family interaction was more disturbed in asthma compared with 
both the diabetic and the healthy groups. In most of the disturbed families interaction patterns 
were rigid and enmeshed, but a few showed chaotic and disengaged patterns. There was a 
negative correlation between peak expiratory flow and disturbed cohesion in non-steroid 
dependent cases. The severely ill children with asthma living in families with a normal cohesion 
score had higher IgE concentrations than children living in disturbed families. It is concluded that 
family interaction should be considered to be an important dimension in the investigation of 


severe childhood asthma. 


Bronchial asthma 1s multifactorial and the relative 
importance of emotional factors ın its pathogenesis 
has long been discussed. According to the current 
understanding the labile bronchial tract is viewed as 
the physiological substrate on which different pre- 
cipitating factors exert their influence. The relative 
importance of allergy, infection, exercise, environ- 
ment, and emotional factors must therefore be 
examined in each child! 

Traditional psychosomatic research on asthma ts 
strongly dominated by psychoanalytic theory. 
Empirical investigations of these theories, however, 
are contradictory. In children with severe asthma 
psychological disturbances have been shown to be 
more common than in the normal population but 
not more common than among children, who suffer 
from other chromic physical disorders.’ 

Parental attitudes that reflect exaggerated con- 
cern in protecting the child’s health? and overde- 
pendency on medical support* are common in cases 
of severe asthma. Although understandable in 
chronic illness, these represent maladjustments that 
block development of autonomy in the child and 
facilitate the expression of dependent needs and 
affects in somatic complaints. 

If the causes of these relationship patterns are 
considered the onset of severe illness can be 
regarded as a traumatic crisis in which some children 
get stuck in the process of adjusting properly to a 


new way of hving. A lack of social contacts and 
relationships has also been found to be 
contributory® and the active efforts of paediatricians 
to prevent ıllness—that ıs, dietary regimens during 
pregnancy, prenatal screening—can cause the 
parents to focus too much attention on health 
problems.” 

During the last few decades increasing interest in 
family treatment and research concerning family 
dynamics has yielded theortes about specific inter- 
actional patterns and structure in families with 
psychosomatic children: enmeshment, rigidity, 
overprotection, poor conflict resolution, and 
involvement of the sick child in parental conflicts.’ 
As far as childhood asthma ıs concerned these 
relationship patterns are though t to be present in the 
most severe 5-10% of cases and positive results 
from treatment have been found ° Some empirical 
support for this theory has been reported.’ 
Communication ın families with severely ill children 
with asthma (but not in mild and moderately ul 
cases) has also been shown to be disturbed.'! The 
validity of the family diagnostic tools used ın the first 
study, however, are characterised as unknown by 
the authors themselves,” and the findings of 
communication disturbances have no theoretical 
connection with the ‘psychosomatic family’ model ° 

An interesting theory of family function ıs that of 
Olson et al. They have synthesised basic concepts 
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that recur ın the wntings of different groups of 
family researchers/therapists into a ‘Circumplex 
model of marital and family systems’. According to 
the model, all families can be placed along two 
dimensions, cohesion and adaptability. In the centre 
of the model are the ‘balanced’, functional families. 
Their degree of ‘cohesion’ is characterised by an 
equilibrium between intimacy and autonomy that 
permits family members to give and receive nurture 
and support but also to develop independently. 
Their degree of ‘adaptability’ is characterised by a 
balance between stability and ability to change. 
There ıs a combination of clear roles and rules of 
behaviour with a capacity to change during stress 
and according to developmental needs. Towards the 
periphery of the model are the ‘extreme’ and 
disturbed (‘dysfunctional’) family types. At one 
extreme their ‘cohesion’ ıs ‘enmeshed’, which 1s 
characterised by overnvolvement and overprotec- 
tion, thereby giving little room for development of 
independence and autonomy. At the other extreme 
is the ‘disengaged’ family system where there 1s not 
enough involvement between the members. Each 
one feels lonely and neglected and the level of 
nurture and support ts low. 

The extreme positions on the dimension of 
‘adaptability’ are ‘rigidity’ and ‘chaos’. The ngid 
family has fixed rules for behaviour, roles, and 
modes of conflict resolution. These do not change 
when a new situation calls for innovation in coping. 
The system has thus a low capacity to deal with 
stress and ordinary change The chaotic family, on 
the other hand, has not developed enough routine 
for everyday situations. The duties and privileges 
belonging to each family member are diffuse and 
transient. Such lack of structure is energy consuming 
and interferes with coping. 

The aims of the present study were to investigate 
family interaction in families of children with severe 
bronchial asthma and compare them with families of 
children with diabetes mellitus and families of 
healthy children. We used a family diagnostic 
instrument that has been tested for validity and 
reliability. The relation between clinical symptoms, 
as assessed by peak expiratory flow and signs and 
symptoms of allergy, and family interaction was also 
studied. 


Patients and methods 


Asthma groups. The children were selected by the 
paediatric allergist (N-IMK), based on clinical in- 
formation of the somatic aspects of their asthma 
disease in their records, from roughly 600 cases with 
asthma who attend the paediatric outpatient depart- 
ment of the University Hospital, Linkoping, every 


Asthma and family interaction 259 | 


year. Selection was based on the functional impact‘ 


of the disease—that is, the number of days or nights 
a year with a decrease in activity or sleep due to 
asthma For participation the children had to be 
living in complete famulies. 


Group 1 

This group comprised the 14 most severe, chronic 
cases of asthma attending the clinic. They all had 
asthma grade D (early onset, severe non-remittent 
asthma) according to the criteria of McNichol and 
Williams.” Two families refused to participate ın the 
study, so that 12 families were investigated. 


Group 2 

This group comprised 11 children attending the 
clinic with a previous history of asthma grade D, but 
who had improved and now had asthma grade C 
(continuous but episodic asthma’) for at least a year. 
One of these families refused to participate in the 
study, leaving 10 families who were investigated. 


The 22 children in the two groups were simular 
regarding allergic symptoms (18 were considered 
allergic and 14 had atopic manifestations other than 
asthma). No child had any other serious disease. 
They all used bronchodilators and 21 also used 
sodium cromoglycate Eight of the 12 children in 
group 1 inhaled steroids compared with two of the 
10 ın group 2. Despite a large amount of medication, 
the cases who were taking steroids had somewhat 
higher disease activity and more symptoms and 
functional reduction due to asthma. 

Groups 1 and 2 thus indicated only children who 
had, or had previously had, severe asthma. The 
children did not have any psychiatric disturbances 
according to the clinical judgment of the paediatn- 
cian (who had known the children for several years) 
and had not attended the child psychiatric depart- 
ment 


Control groups. 


Group 3 

This group comprised 30 children with early onset 
diabetes. The children constituted all children in 
that age group who had been diagnosed as having 
diabetes for at least two years and were seen 
regularly at the paediatric outpatient department. 
These children were known (from another study) to 
have a similar distribution of different levels of 
behavioural disturbances as a normal group—that 
is, about 15% had psychological problems as re- 
vealed in an interview with the mother. They were 
considered to be a normal group of chronically sick 
children as far as psychological problems were 
concerned. 3 
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Group 4 

This group comprised sıx famıhes who were asked to 
participate in this study to validate a test of family 
function. The children in this group were somati- 
cally healthy and had neither psychosomatic nor 
psychiatric disorders. 


The groups were simular in terms of age (range 
4-14 years and mean 10-2 years), sex, and number of 
siblings (1n each group there was one family with a 
single child). Duration of disease was also similar in 
groups 1-3 (range 2-12 years and mean 7-2 years). 
Socioeconomic factors were comparable in the 
groups with asthma and diabetes, but m the normal 
group all families were upper middle class (Table 1). 


Procedures. To obtain interactional material to rate 
we followed the methods used by Minuchin ef al 
They recommend standardised tasks that contain 
decision making, cooperation, and handling of 
conflict and differences. In this study the tasks 
consisted of planning a meal, furmshing a model 
flat, and discussing a recent conflict and aspects of 
family life that different family members liked and 
disliked. The families were given a brief outline of 
the procedure: they were told that the aim of the 
study was to investigate family function ın chronic 
childhood disease but were not informed of our 
working hypothesis. Permission for videorecording 
was obtained ın accordance with the human research 
ethics committee of the University of Linkoping. 

The interaction tasks were presented to the family 
by a test instructor who then left the family to 
solve the issues on their own. The test instructor did 
not take part in the ratings. All families performed 
the family tasks once at entry to the study. All task 
performances were videotaped. The task perform- 


Table 1 Data on the familtes in the different groups 











Group 
1 (Grade 2 (Grade = 1+2 3 4 
D asthma) C asthma) (Diabetes) (Healthy) 
No 12 10 2 30 6 
Sex (MF) 93 73 166 13 17 42 
Age (years) 
Range 7-14 6-14 6-14 10-14 4-14 
Mean 100 99 100 124 98 
Duratron of disease (years) 
Range 311 4-11 3-11 2-12 - 
Mean 73 80 75 62 - 
Social group* 
Upper 2 2 6 3 
Middle 7 4 11 10 3 
Lower 3 4 4 o 





“According to Swedish National Statistics (1985) H 


ance situation and the videorecording obviously put 
stress on the family and was thus not an ‘everyday’ 
situation. It is in the reaction to a stressful situation, 
however, that the capacity to function adequately 
would really show. The stress in the test situation 
could thus be regarded as a simulation of other types 
of stress the family would meet at home }° Only 
families with two parents (biological or remarried) 
were investigated. 

A clinical rating scale, as modified by Cederblad 
et al,'© was used. The instrument consisted of five 
variables on each subscale. In each variable there 
were operational defimtions for low, midrange, and 
high scores. 

On adaptability the variables were: 

(1) Assertiveness (rigid (r),=always similar indi- 
vidual patterns; balanced (b)=individuals free to 
shift patterns; chaotic (c)=rapid, unpredictable 
changes). 

(2) Disciplme and control (r=dictatonal; 
b=mutually respected; c=laissez-faire). 

(3) Consequences (r=strict and unavoidable; 
b=age appropnate; c=inconsequent). 

(4) Rules (r=strict and unflexible; b=distinct; 
c=indistinct). 

(5) Focus (r=gets stuck into details; b=focused 
attention; c=cannot keep focus). 

On Cohesion the variables were: 

(1) Emotional expression (disengaged (d)=low 
emotional responses; balanced (b)=adequate emo- 


tional responses, enmeshed (e)=overwhelming 
closeness). 
(2) Attention (d=low; b=age appropriate; 


e=constant and intense). 

(3) Support (d=lack of; b=given and taken; 
e=overprotection). 

(4) Self relance (d=too much independence; 
b=independence supported/accepted; e=indepen- 
dence actively discouraged). 

(5) Decision making (d=individual; b=1ndividual 
and family; e=no individual decisions allowed). 

The clinical rating scale has been shown to 
differentiate well between families of healthy chil- 
dren and families of children who have child 
psychiatric symptoms’® and also to be able to predict 
metabolic balance in adolescents with diabetes 
mellitus. '? 

The raters were experienced family therapists 
working in two pairs. They received at least 20 hours 
of training on the rating scales before rating the 
videotapes. The ratings were performed indepen- 
dently and without knowledge about which group 
each family belonged to. The time needed for rating 
each family was one to two hours. In the studies 
mentioned above!” !8 interrater reliability was 
measured to 0-69-0-74 on both adaptability and 
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Fig 1 Famuly interaction ratings (adaptability and 
cohesion) for the four groups (a) Groups 1 (grade D 
asthma) (@) and 2 (grade C asthma) (O), (b) group 3 
(diabetes); and (c) group 4 (healthy) Hatched areas 
represent balanced ratings. 
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cohesion (Spearman’s rank correlation coefficient).!” 
Intraclass correlations (balanced versus disturbed) 
were measured to 0-56-1-0 on adaptability and 
0-60-0-94 on cohesion. Pooled intraclass correlation 
was 0-69 on adaptability and 0-79 on cohesion 
(Cohen’s x).!® 

The asthma symptoms and reduction of function 
due to asthma were evaluated by a paediatric 
allergist for an observation period of three and half 
years and peak expiratory flow was measured with 
Wright’s peak flowmeter. The best of three record- 
ings was recorded and the predicted flow for body 
height calculated Serum IgE was determined with 
Phadebas IgE PRIST. The existence of allergy was 
determined without knowledge of the present grade 
of asthma severity Skin prick test (Pharmalgen) and 
radioallergosorbent tests (Phadebas RAST) were 
performed to food, ammals, pollen, house dust 
mite, and moulds. 

In the comparisons between the original groups, 
as well as in the comparison of signs and symptoms 
of allergy to family interaction, low and high rating 
scores were combined and called ‘disturbed’ scores, 
while the midrange (non-disturbed) scores were 
called ‘balanced’. As both low and high scores were 
considered to be indications of disturbed family 
interaction the absolute value of the deviation from 
the median of the rating instrument was computed 
for the analysis of the relation between family 
interaction and peak expiratory flow. In this analysis 
the flow scores were correlated with the absolute 
value of the deviation from the median in the 
adaptability and cohesion scores 


Statistical methods. For comparisons between 
groups the Fisher exact probability test (one tailed) 
was used. For measures of correlation the Spearman 
rank correlation coefficient was used. As our 
hypothesis indicated the predicted direction of 
differences one tailed tests were considered 
appropriate. !7 


Results 


In the groups with asthma 12 of the 22 families were 
disturbed in the adaptability dimension and 13 ın the 
cohesion dimension. In the group with diabetes nine 
of the 30 families were disturbed in the adaptability 
dimension and six in the cohesion dimension. The 
difference was significant (p<0-01) in the cohesion 
dimension but not in the adaptability dimension 
(Fig. 1 (a), (b), Table 2). 

Ten of the disturbed families of children with 
asthma showed ngid and 12 enmeshed patterns, and 
only two presented chaotic and disengaged inter- 
action (Fig. 1 (a)) 
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Table 2 Group comparisons for adaptability and coheston 











Group Adaptability Conesion 
Extreme Balanced = Extreme Balanced 
1 (Grade D asthma) 7 5 8 4 
2 (Grade C asthma) 5 5 5 5 
1+2 12 10 13 9 
3 (Diabetes) 9 21 6 24 
4 (Healthy) 0 6 l 5 








Adaptability groups 1+2 v 3, p<0 1, groups 3 v 4, nat sguficant, groups 
l v 2, not significant 

Cohesion groups 1+2 v3, p<0 01, groups 3 v 4, not ngmficant, grcups 1 v2, 
not significant 


There was no significant difference in tamily 
interaction between the group with diabetes com- 
pared with the normal group of healthy children 
who were selected based on absence of psychiatric 
symptoms (Fig. 1 (b), (c), and Table 1). 

A further analysis of the groups with asthma 
showed a few significant results, but in several 
companisons the findings were not significant. 

There was no significant difference in family 
interaction between group 1 (children with grade D 
asthma) and group 2 (children with grade C asthma) 
(Fig 1 (a), Table 2). 

There was a negative correlation between peak 
expiratory flow and disturbed cohesion (Spearman’s 

=—0-58, p<0-05) (Fig. 2) in the non-steroid cases. 
No significant relation was found between the flow 
and family interaction in the steroid cases Mean 








Fig. 2 Family cohesion and peak expuatory flow tn the 
children 
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Fig 3 Family cohesion and IgE concentrations in the 
children 


flow scores were similar (85% of predicted) in the 
steroid and the non-steroid groups. 

In group 1 the children living in families who were 
balanced in the cohesion dimension all had IgE 
concentrations above 500 kU/l. In contrast the 
children in six of the eight families with extreme 
cohesion had IgE concentration lower than 500 
kU/l. This difference was significant (p<0-05) (Fig. 
3) There was no difference between the groups with 
low and high IgE concentrations for age. 

No such relation was found regarding the adap- 
tability dimension and IgE. The signs of allergy 
showed no significant correlation with family in- 
teraction. In group 2 no clear relation was found 
between family interaction and IgE or between 
family interaction and signs of allergy. 

Interrater reliability was 0-74 on both adapta- 
bility and cohesion measured with Spearman’s r and 
0-66 on adaptability and 0-94 on cohesion measured 
with Cohen’s x. 


Discussion 


We have shown that family interaction in the 
families of children with severe asthma was dis- 
turbed compared with other families with a severely, 
chronically sick child (diabetes). Interaction in the 
families of children with diabetes, on the other 
hand, did not differ from interaction in the families 
of healthy children. Families who had a child with 
diabetes were chosen as a control group because this 
disease puts tremendous demands on the family’s 
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capacity to adjust and function. If the disturbed 
family interaction in the families of children with 
asthma was a result of the chronic disease then the 
findings would have been similar in the families of 
children with diabetes. Furthermore, if the dis- 
turbed patterns were due to the disease, family 
interaction in group 2 (where the children’s asthma 
had improved) should have been less disturbed com- 
pared with group 1 (where the children still had 
severe symptoms). Whether family interaction has 
any aetiological connection to bronchial asthma 
cannot be concluded from this study, but we are 
planning a prospective study to investigate this 
hypothesis further 

The families of non-steroid dependent children 
with asthma were extremely enmeshed and rigid 
This was not so clear, however, in the steroid 
dependent cases. Some of these families were 
enmeshed, but others were disengaged and the 
adaptability scores were rather high—that is, more 
toward the chaotic extreme. The findings of Wirs- 
ching and Stierlin seem to be similar to ours—that 
is, a smaller proportion of the families were con- 
sidered to be chaotic and disengaged.!” 

Airway resistance ts easily influenced by sugges- 
tion and stress.” The negative influence on peak 
expiratory flow caused by disturbed family inter- 
action cases indicates the importance of family 
relations ın the management of the disease The fact 
that no such connection was found ın the steroid 
dependent cases can probably be explained by the 
strong medication, which may have masked any 
psychological influence. 

The finding that IgE concentrations in children 
with severe asthma were higher ın the children living 
in balanced families was interesting. This could be 
interpreted as supporting the opinion that 
psychogenic factors are more important ın cases of 
‘intrinsic’ asthma 7! 

As the children with asthma were selected only 
with regard to the clinical severity of their disease 
the families must be considered to be a representive 
sample of famihes of children with severe chronic 
asthma. The children were similar with regard to 
age, sex, and duration of disease. 

Three of the 58 selected cases refused to partici- 
pate in the study. These children (two in group 1 and 
one in group 2) did not differ from the others in their 
respective groups with regard to severity of disease 

The rating instrument has not yet been completely 
developed and the stability of the test 1s somewhat 
uncertain. The results up to now, however, show 
good validity and interrater reliability and corres- 
pond well with clinical assessment.! 

The results of this study support the hypothesis 
that disturbed family interaction is common in the 
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families of children with severe, chromic, bronchial 
asthma and make it probable that the disturbed 
relationship patterns contnbute to the severity of 
the disease in these cases. 


The raters were Mrs Marianne Helgesson, Mrs Judit Ljungberg- 
Miklos, Magnus Ringborg, and Olof Ulwan Statistical advice was 
provided by Enk Leander, University of Linkoping Economic 
support received frem the the Swedish Save the Children, the 
Swedish National Association against Heart and Chest Diseases, 
the Swedish Diabetic Association, and the County Council of 
Ostergotland 1s gratefully acknowledged. 
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Nebulised sodium cromoglycate and verapamil in 
methacholine induced asthma 


A L BONER, G VALLONE, A ANDREOLI, R BIANCOTTO, AND J O WARNER 


Villagio Alpino Pio XXII, Misurina, Clinica Pediatrica dell’ Universita di Verona, and Servizio di fisica 
sanitaria, Verona, Italy, and Paediatric Respiratory Unit, Brompton Hospital, London 


SUMMARY Fifteen children with asthma underwent challenges with methacholine on separate 
days after double blind administration by nebuliser of either verapamil (5 mg), cromoglycate 
(20 mg), or saline (placebo). The provocation doses that produced a 20% fall in forced expiratory 
volume in one second (PD20) were analysed. There was variation in the protective effects of 
verapamil and cromoglycate among the patients. Although cromoglycate produced an increase in 
PD20 in 53% of the children tested, the protection was not significant when compared with the 
placebo. Verapamil was partially protective, however, in 80% of children and achieved signifi- 
‘cantly better results than the placebo. We suggest that this is likely to be due to a direct effect on 
bronchial smooth muscle. 


One of the characteristic features of asthma is an 
increased sensitivity of airways to physical, chemi- 
cal, and pharmacological stimuli, such as histamine, 
bradykinin, and acetylcholine or its synthetic ana- 
logue, methacholine.’ ? Sensitivity to methacholine 
has become a valuable, reproducible, and widely 
used technique for studying irritability of the 
airways.° 

There have been several studies since 1981 that 
have investigated the value of calcium antagonist 
drugs in blocking asthma induced by a variety of 
agents, and these have produced differing results. 


Table 1 Details of the 15 patients who entered the study 


Studies to date have been predominantly on young 
adults with mild asthma. The purpose of this study 
was to compare the effects of the calaum antagonist 
verapamil with sodium cromoglycate, both adminis- 
tered by nebuliser, on bronchoconstriction induced 
by methacholine in children with moderately severe, 
extrinsic bronchial asthma. 


Patients and methods 


Fifteen children aged 7—13 years with asthma from a 
residential home for children with asthma (Villagio 














Case Ser Age Hegiu Weight Treatment Duranon Paper Radioallergosorbent test 
No (yrs) {om} (kg) of radiammune- 
asthina sorbent Grass Dermatophagotdes 
(yrs) tesi (U/ml) pollen pteronyssimus 
i M u 140 32 ISB.SCG,BDP 10 147 1* 3* 
2 M 8 131 27 ISB 5 245 ity 37 
3 M 13 168 T ISB.SCG T 5 1530 2r at 
4 F 8 121 24 ISB.SCG 75 422 - 2t 
5 M 13 148 38 ISB 10 638 4t - 
6 F 10 133 385 ISB SCG 5 491 - 1t 
7 M 10 133 258 ISB.SCG 8 833 4* 2* 
8 M 13 168 70 ISB.SCG 6 1490 20 4* 
9 M 13 157 475 ISB 10 378 - 3t 
10 M 9 126 26 3 ISB.SCG.T 7 465 3* 4 
H M 12 155 S45 ISB il 2940 kia 4t 
12 M 7 BI 30 ISB.T.BDP 6 1245 2 - 
43 F 12 140 35 ISB,.SCG ul 446 3r 4t 
14 F 10 135 40 ISB 8 605 2t 4t 
15 F 13 156 64 1SB,SCG,T 5 295 2* - 











ISB=Intermittent sympathomimetic bronchodilators, SCG=sodium cromoglycate, T=theophylime, BDP=beclomethasone dipropionate 
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Alpino Pio XXII, Misurina, in the Italian Alps, with 
an altitude of 1756m) participated in the study. They 
all had reversible airways obstruction with skin tests 
positive to inhaled allergens and detectable serum 
IgE antibodies to at least one of three allergens 
(Dermatophagoides pteronyssimus, D. farinae, and 
grass pollen) (Table 1). None of the patients had 
` had any upper respiratory tract infection ın the four 
weeks before the study, which was carned out at 
high altitude and so minimised exposure to 
allergens * > None of the children had hypotension, 
sick sinus syndrome, or atrioventricular block, 
which are contraindications to the use of calcium 
channel blockers.® Treatment with beta, sympatho- 
mimetics and cromoglycate was stopped 24 hours 
before the study, while slow release theophylline 
was stopped for one week. No patients were on oral 
steroid and only two patients (cases 1 and 12) were 
taking inhaled steroid, which was continued during 
the study. The children were considered to have 
moderately severe asthma, because they all required 
regular prophylactic treatment in their home environ- 
ment and, despite treatment, still had frequent 
severe attacks that led to excessive absence from 
school. At the residential school treatment require- 
ments and seventy dimimished considerably 
Sodium cromoglycate (20 mg/2 ml), verapamil 
(5 mg/2 ml), or 2 ml saline solution as a placebo 
were administered by a Hudson nebuliser driven by 
compressed air at 8 l/min, 30 minutes before the 
challenge with methacholine, in a randomised 
double blind fashion. On the first day a baseline 
bronchoprovocation with methacholine was per- 
formed. During the next three days each patient was 
tested sequentially after each drug—that ıs, saline, 
verapamil, or cromoglycate. All tests were 
performed at the same time of day and were com- 
pleted within four days. Forced expiratory volume 
in one second (FEV;) was recorded by a Vitalo- 
graph wedge spirometer before and 30 minutes after 
inhalation of the drug but before provocation. 
Bronchoprovocation with methacholine was per- 
formed with a ‘Mefar’ dosimeter, which can nebulise 
0-01 ml of solution in 1-2 seconds. Thus 10 or 100 ug 
of methacholine solution (in phosphate buffer), 
using a 0-1 or 1% solution, respectively, ıs nebulised 
in 1-2 seconds The diameter of particles ıs 0-5- 
3-0 u All the inhalations were performed by slow 
inspiration, starting from functional residual cap- 
acity without reaching total lung capacity followed by 
a five second holding of breath Before the provoca- 
tion with methacholine five mnhalations of buffer 
solution were performed. One minute after the last 
inhalation FEV, was recorded again and the chal- 
lenge proceeded only if the change in FEV, was less 
than 10% Each patient received bronchoprovoca- 


Table 2. Values for forced expiratory volume in one second (FEV,) before and after inhalation of placebo and active drugs (results are expressed as absolute 


values with percentage of predicted in parentheses) 
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tion with methacholine by increasing the number of 
inhalations of 0-1% methacholine solution to reach 
a total of 200 ug (20 inhalations). If a 20% fall in 
FEV; had not occurred the patient began inhalations 
of the 1% methacholine solution. 

Data were plotted so that the cumulative units of 
mhaled methacholine appeared loganthmically on 
the abscissa and percentage decrease in FEV, 
compared with buffer control appeared anthmeti- 
cally on the ordmate. The cumulative dose of 
methacholine to produce an exact 20% fall m FEV, 
(PD20) was calculated as described by Rosenthal 7 
The results were analysed by Wilcoxon matched 
pairs test. 

The parents of the patients gave informed consent 
and the protocol was approved by the hospital 
ethical committee. 


Results 


Baseline pulmonary function are presented ın Table 
2. Baseline FEV, was always above 80% of the 
predicted values for the height and age of the 
patients. There was no difference in the baseline 
FEV, values during the whole study (p>0-1) and 
there was no bronchodilatation 30 minutes after 
inhaling verapamil, cromoglycate, or saline. The 
mean provocation dose of methacholine increased 
sigmificantly with saline, verapamil, and cromoglycate 
compared with the preliminary baseline broncho- 
provocation (Table 3) The PD20 on the day of 
administration of verapamil compared with the 


Table 3 Baseline PD20 FEV, and PD20 FEV, after 
inhalation of placebo (saline), verapamil, and sodium 
cromoglycate in the 15 patents 





Case Baselme Saline Verapamil Sodium 
No cromoglycate 
1 6 65 210 156 
2 80 120 82 43 
3 18 67 155 13e 
4 n 97 85 32 
5 55 230 180 135 
6 25 47 57 T 
7 45 6 245 st 
8 16 B 30 14 
9 85 82 143 HZ 
10 85 102 325 43 
H 95 130 20 SIE 
12 83 135 150 14E 
13 42 235 315 17 
14 15 50 170 275 
15 18 265 300 8E 
Mean 529 1139 178 4 147} 
sD 28 4 M4 929 1479 


PD20=Provocation dose that produced a 20% full in FEV), FEV)= 
forced expiratory volume in one second Significance by Wilcoxon test of pur 
differences baseline v saline, p<0 01, baseline v verapamil p<0 01, 
baseline v cromoglycate. p<0 01, saline v verapamil, p<0 01, saline v 
cromoglycate, p>0 05, verapamil v cromoglycate p<0 01 
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Figure Influence of nebulised sodium cromoglycate and 
verapamil on methacholine bronchoconstriction (PD20) 
in 15 children with asthma 


saline was increased in 12 and decreased ın three of 
the 15 patients and on the day of administration of 
cromoglycate was increased in eight and decreased 
in seven. Although the mean PD20 increased on the 
day when verapamil was given and on the day when 
cromoglycate was given, this increase was significant 
compared with saline only for verapamil and not for 
cromoglycate (Figure and Table 3). 


Discussion 


Verapamil but not cromoglycate given by inhalation 
reduced sensitivity to methacholine significantly in 
our patients with extrinsic asthma. Other published 
studies have produced widely differing results on the 
degree of protection afforded by cromoglycate or 
calcium antagonists on bronchoconstriction pro- 
voked by cholinergic agents 

Ryo and coworkers failed to show a significant 
change in responsiveness of airways to methacholine 
after inhalation of cromoglycate,” and other authors 
have shown similar results with bronchoprovocation 
with histamine.!? Fabbri and coworkers found that a 
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high dose of 40 mg of cromoglycate had a significant 
protective effect on the bronchial response to 
inhaled carbachol in six of eight patients tested,'! 
while Patel recently reported that neither low nor 
high doses of cromoglycate protected the patients 
challenged with methacholine or histamine.!? It has 
been suggested that the differing results of the 
studies of inhalation of cromoglycate on broncho- 
spasm induced by histamine and methacholine may 
be explained by a variable bronchodilator effect of 
cromoglycate.” We were unable to show a broncho- 
dilator effect of either cromoglycate or verapamil, 
perhaps because the patients had optimal lung 
function at the beginning of the study. Our findings 
on protection with cromoglycate are similar to those 
reported by Woenne and coworkers.'* They found 
that some patients were protected by cromoglycate, 
although the effect was not significant when statis- 
tical methods were applied to the study group as a 
whole 

Our observations are at variance with the findings 
reported by Patel, who showed no significant effect 
on bronchial reactivity mduced by methacholine 
using verapamil in the same dose in adult patients 
with asthma.! Other studies have shown a wide 
range of effects of various calcium antagonists on 
bronchoconstriction induced by histamine, meth- 
acholine, exercise, hyperventilation, and antigen.'® 
The discrepancies in results from various tnals may 
be because the action of calcium antagonists may be 
dose dependent. In fact, the inhibitory activity of 
the calcium channel blockers have been shown to 
vary with the intensity of provocation and the dose 
of antagonist used For instance, at low concentra- 
tion (107m) acetylcholine was shown to cause 
voltage dependent calcium influx into canine 
tracheal smooth muscle, and this effect was 
inhibited by verapamil.’ At high concentration 
(10m) acetylcholine seemed to produce calcium 
entry independent of voltage, which was not blocked 
by verapamil.!° Y Similar effects may occur in vivo. 
Doses of bronchoconstrictor agents used in the 
various clinical studies, however, cannot be com- 
pared easily because techniques of challenge and 
agents differed. Walters et al showed that the 
bronchoconstrictor effect of low concentrations of 
inhaled histamine was amenable to the inhibitory 
effect of verapamil but that once bronchoconstric- 
tion had occurred with higher doses of histamine the 
reactivity of airways was actually increased by 
verapamil. ë 

Other explanations for the variation ın results 
may have been the utilisation of different methods 
of bronchoprovocation; varying age of the patients, 
severity of asthma, and its treatment before the 
study; and differing methods of statistical analysis. It 


is clear that bronchial hyper-reactivity is profoundly 
affected by the severity of asthma and can be 
decreased by effective treatment with either cro- 
moglycate or inhaled steroids. Our patients had 
rather more severe asthma than 1s usual in patients 
chosen for challenge studies. We were able to 
conduct the study on these patients only because 
they were resident at high altitude, which resulted in 
improved control of their asthma.’ 

Free calcium 10n availability ın smooth muscles 
and mucous glands 1s thought to be a critical final 
pathogenetic pathway ın asthma. ?° It follows, there- 
fore, that reduction of calcium availability to essen- 
tial contractile and secretory functions would be 
effective therapeutically. It is unlikely that they act 
by stabilising mast cells, as was hypothesised in 
earlier studies. A direct effect on the irritability of 
airway smooth muscles by limiting free calcium ion 
availability is an attractive alternative explanation. 

There is now a large bibliography on the 
inhibitory effects of single doses of calcium antagon- 
ists on artificially mduced airflow limitation in 
subjects with asthma. Extrapolation of the results of 
such studies to the clinical situation 1s often mislead- 
ing, as is apparent from the apparent lack of effect, 
in our study, of the often clinically effective drug, 
cromoglycate. Similar, even more dramatic, dis- 
crepancies are observed with corticosteroids. We 
think that our study on children with moderately 
severe asthma indicates that clinical investigation of 
the therapeutic role of calcium antagonists is now 
required. 
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Fifty years ago 
Pellagra in African children 
H C Trowell (Uganda)—-Arch Dis Child 1937;12:193-212 


The author described his observations on 24 Afncan children aged from 1 to 4 years who were admitted to hospital in 
Nairobi Clinical features included misery, irritability, anorexia, and extreme listlessness Oedema was universal, usually 
severe and generalised, and if it disappeared great emaciation was revealed. Skin manifestations included jet black areas 
of hyperkeratosis, which showed a tendency to exfoliate, disclosing areas of pink or pale skin Sodden areas of heaped up 
white skin or excoriation were seen near mucocutaneous junctions (mouth, nose, canthi, and anus) Fissures, often deep 
and linear, developed at the flexures Generalised hypopigmentation was usual The hair came out easily, was thin and 
brittle, and changed colour Septic skin lesions were common. All cases were associated with diarrhoea, and steatorrhoea 
was pronounced in most. Neurological changes were rare apart from hypotonia and wretchedness, but eight patients 
exhibited hypertonia, increased tendon reflexes, and extensor plantar responses Another common finding was 
photophobia with red eyes In most children there was a microcytic hypochromic anaemia; in three a macrocytic anaemia 
was found 

In his discussion Trowell noted that the clinical and laboratory features, particularly the pronounced oedema, 
distribution of the skin lesions, steatorrhoea, and rarity of neurological signs differed from the classical descnption of 
pellagra ın adults and he was aware that other workers ın tropical Africa had concluded that the disease under study was 
not pellagra. He maintained, however, that this syndrome in young children did reveal the main clinical signs of pellagra, 
and he observed that other known deficiency states—for example, scurvy, and rickets/osteomalacia—display a different 
clinical picture in children and adults Indeed he stated, “‘It 1s not suggested in this article that the disease 1s anything but 


pellagra” 


Comment. Fifty years ago there was much confusion about the nature of the disorder as described by Trowell and others 
on the east coast and the disorder described by Cicely Williams and others ın west Africa. Today Trowell’s patients would 
be accepted as undoubted examples of kwashiorkor and the confusion has long since been resolved. It should be 
remembered, however, that it ıs possible for pellagra to coexist with kwashiorkor. Furthermore, the manifestations of 
kwashiorkor may differ in various geographical areas due to supernnmposition of additional deficiencies—for example, B 


complex, vitamin A, iron, and folic acid. J H HUTCHISON 
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Prolonged exclusive breast feeding and heredity as 
determinants in infantile atopy 


E SAVILAHTI, V-M TAINIO, L SALMENPERA, M A SIIMES, AND J PERHEENTUPA 
Children’s Hospital, University of Helsinki, Finland 


SUMMARY We followed 183 infants for two years, 31 of whom were breast fed Jess than three and 
a half months (median 70 days; short breast feeding group) and a further 31 of whom were 
exclusively breast fed for more than nine months (long breast feeding group). We assessed 
heredity for atopy, number of infections, and duration of breast feeding as determinants of atopy. 
During the first year of life 14 infants has signs of atopy. During the second year parents reported 
signs of atopy in a further 31. Heredity was the only significant predictor of atopy. Atopy was 
seen in 33% of infants with a-positive heredity and ın 16% without family history for atopy. The 
duration of breast feeding affected the incidence of atopy only among the infants without family 
history for atopy: fewer in the short breast feeding group (1/18) had atopy than in the long breast 
feeding group (5/13). Duration of breast feeding did not associate with incidence of respiratory 
infections. Diarrhoea was more common in the short breast feeding group than in the long breast 
feeding group during the first year of life. We conclude that prolonging exclusive breast feeding 
from the median of 70 days to nine months did not contribute to the prevention of infantile atopy 


and respiratory tract infections. 


Human milk 1s the best nutrition for the full term 
human infant dunng the first months of life, but 
nutritional needs can also be met accurately by a 
well balanced formula. The non-human proteins in 
the formulas, however, always provoke immune 
reactions in the infants and, furthermore, the 
formulas lack the protective agents of human milk.! 
Many studies have indicated that infants on cow’s 
milk or formulas based on cow’s milk have more 
gastrointestinal and also probably more respiratory 
infections than breast fed infants?® A higher 
number of infections as well as immune reactions to 
cow’s milk proteins may pave the way for atopy, 
which may be more common in infants who are 
weaned early than in breast fed infants * 7 &!> This 
has been disputed, however,’ '* particularly in more 
recent studies.” 

During a prospective nutritional study on 198 
infants”! we carefully recorded all signs of atopy and 
infections and studied the interrelations with the 
feeding regimens. 


Patients and methods 


Follow up. Participants were recruited from mothers 
who had given birth to healthy babies at the 
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department of obstetrics of the University of Hel- 
sinki. They were invited to participate on certain, 
predetermined days. Prerequisites for inclusion 
were that they were non-smokers, lived ın the city of 
Helsinki, did not have any major disease (atopy was 
not a reason for exclusion), and had a full term, 
appropriate for gestational age baby. Altogether 
90% of those asked agreed to participate. The goal 
was to obtain 200 newborn infants for the study. 
Two families dropped out during the first year, 
leaving 198 infants. 

The infants visited the paediatric clinic at 2, 4, 6, 
9, and 12 months of age. At each visit all relevant 
data were recorded and a physical examination 
made. We provided all medical care—for example, 
treatment for respiratory infections—during the first 
year. At a mean age of 2-3 years 60 of the infants 
were again studied The parents of all 198 infants 
were asked to complete a questionnaire about the 
health of their infant during the second year of life; 
15 families failed to return the questionnaire. 


Feeding. We encouraged mothers to carry on 
exclusive breast feeding as long as possible to study 
its nutritional value. Exclusively breast fed infants 
received no formula milk or other complementary 
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food. Their number gradually fell to 101 by the age 
of 6 months and to 31 by the age of 9 months (long 
breast feeding group) The median duration of 
exclusive breast feeding ın thıs group was 323 days, 
and most were fully weaned only after 12 months. 

The infants who were completely weaned fol- 
lowed a standard dietary programme, which in- 
cluded an adapted formula with 16 g/1 protein 
(Valio Co Ltd, Helsinki, Finland), fruit and vege- 
tables from 3 months, and cereals and meat from 5 
months; pasteurised whole cow’s milk was substi- 
tuted for the formula from 9 months Thirty one 
infants were completely weaned by 3-5 months; they 
were all breast fed from birth, exclusively for a 
median of 11 days and at least partially for 70 days 
(range three to 105 days; short breast feeding 
group). The cut off point of 3-5 months was chosen 
to obtain an appropriate number of infants for 
comparison 


Heredity for atopy. Seventy nine infants had one or 
both parents or a sibling with atopic symptoms 
(bronchial asthma, allergic rhinitis, atopic dermati- 
tis, or recurrent gastrointestinal symptoms occurring 
within one hour of ingesting particular foods). 


Environment. Social class, education of parents, and 
housing conditions of the infants were recorded 

The type of day care they received during three 
month periods was classified as home care, day care 
in a small grcup, and day care in a large group 
outside the home. There was practically no smoking 
in the homes, znd smoking was forbidden ın the day 
nurseries. 

The social class of the families (determined on the 
basis of the father’s position) was simular in both the 
short and long breast feeding groups (42% and 44%, 
respectively, in the highest social class). The mean 
age of the mothers in the long breast feeding group 
was significantiy higher compared with those ın the 
short breast feeding group (30-9 v 27-7 years, 
p=0-001). Also the number of mothers with 
academic or other tertiary education was higher in 
this group (58% v 42%, p<0-05). 


Atopy. Atopy was diagnosed if the infant had the 
following: 

(1) Pruntic dry dermatitis, consisting of erythema 
or papules outside the nappy area, which was 
present on two or more visits during the first year. 

(2) A history of urticarial eruption 

(3) Three or more episodes of wheezy bronchitis 
during one year. 

(4) Three or more of the following symptoms: 
rhinorrhoea fer more than one month; itching or 
watering eyes; gastrointestinal symptoms provoked 


by foods; one or two wheezy attacks of bronchitis 
during one year. 

(5) Dermatitis described by the parents to be 
compatible with atopic eczema during the second 
year. 


Statistical analysis. We used x? and z tests for 
comparisons. 

The predicting factors for atopy were analysed by 
stepwise logistic regression. The following variables 
were tested as basic variates’ 

(1) Education of mothers. 

(2) Size of home. 

(3) Type of day care (period of more than six 

months during the second year). 

(4) Heredity for atopy. 

(5) Age at first exposure to cow’s milk (formula) 

(6) Age at start of regular formula feeding. 

(7) Total duration of breast feeding. 

(8) Age at introduction of solid foods. 

(9) Number of respiratory tract infections during 

the first year. 

The predictive variates were treated in the first 
analysis as continuous (variables 2, 5-8, and 9) or 
categorical (vanables 1, 3, and 4). In further analysis 
all variates were treated as categorical. 


Results 


Atopic manifestation. Fourteen infants had signs of 
atopy during the first year (7% of total) and a 
further 31 (17%) had signs suggestive of atopy 
during the second year. Only three infants had 
symptoms suggestive of asthma. 

Logistic regression analysis showed heredity for 
atopy to be the only significant factor for predicting 
the occurrence of atopy (x?7=4-33, df=1, p<0-05), 
and the relative risk for atopy among those with a 
positive heredity was 1-41 (95% confidence 
limits=1-00-1-98). More infants with heredity for 
atopy had signs of atopy during the second year than 
those without heredity (p=0-04) (Table 1) Exclu- 
sive breast feeding lasting more than six months was 
a probable rsk factor for atopy, with a relative 
nsk of 1-37 (95% confidence limits=0-96-1-96) 

(2=3-44, df=1, p<0-1). The effect of feeding on 
the incidence of atopy was seen among infants who 
did not have a family history of atopy, the incidence 
of infantile atopy being higher in the long breast 
feeding group (exclusively breast fed for more than 
nine months) than ın the short breast feeding group 
(p=0-06) (Table 2). After the effect of heredity had 
been disregarded, atopic manifestations during the 
first year were more common among infants in the 
long breast feeding group (p=0-02) (Table 1). The 
proportion of infants with heredity for atopy in the 
two groups was similar (Table 2). 
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Table 1 Atopy in groups with varying duration of exclusive or total breast feeding, in infants with heredity for atopy, and 


in groups with different incidence of respiratory infections 








Group No of Atopy occuring Atopy occurring 
children during first during second 
vear of life year of life 
{% of infants)? (% of infants}t 
Short breast feeding (<3 5 months) 31 or 13 
Long exclusive breast feeding (>9 months) 31 16* 15 
Exclusive breast feeding >6 months$ 101 7 23 
Heredity for atopy 7 9 F wi 
No heredity for atopy 119 6 10°* 
Frequency ot upper respiratory tract 
infections during first year 
High (>) 53 9 
Moderate (3-5) 103 6 15 
Low (0-2) 2 7 2 





*p=0 02, **p=0 04 
Information available for 198 infants 
tinformation available for 183 infants 


§Median duration of exclusive breast feeding was 278 days, most infants were fully weaned after 12 months 


Table 2 Incidence of atopy during the first two years according to duration of exclusive and total breast feeding and 


heredity for atopy in selected groups of infants 





Type of breast feeding No heredity for atopy 





Heredity for atopy 


No atopy Atopy Incidence (%) No atopy Atopy Incidence (%) 
(No) (No) (No) (No) 
Short total 
(<3 5 months) 18 1 5° 3 25 
<6 Months 26 4 13 12 3 20 
>6 Months exclusive 47 12 20 13 30 
Long exclusive 
{>9 months) 13 5 2R° 9 4 at 


*px0 06 


The occurrence of atopy did not differ signifi- 
cantly in infants with a low, moderate, or high 
incidence of upper respiratory tract infections 
(Table 1). Logistic analysis showed that this factor 
had no significant risk for atopy. The other seven 
variables tested (see methods), including age at 
introduction of solid foods, were not msk factors 
either for atopy. 


1 
i 


Infections. Fewer of the infants with long exclusive 
breast feeding had acute diarrhoea dunng the first 
year compared with those with short breast feeding 
(5/31 v 12/31, p=0-06) The number of other 
infections ın these feeding groups was simular. In the 
whole study group of 198 infants the mean number 
of upper respiratory tract infections during the first 
year was 4.3 and during the second year was 3-0. 
The respective figures for otitis media were 0-4 and 
1-5 and for diarrhoea were 0-4 and 0-6. The infants 
received on average 0-5 treatments with antibiotics 
during the first year and 2-2 during the second. The 
number of infections was similar ın infants with and 
without atopy. The group with atopy, however, may 


have been treated more often with antibiotics during 
infancy The mean number of treatments during the 
first two years was 4-2 for those with and 2-2 for 
those without atopy (p=0-05). 


Discussion 


Since the early 1970s breast feeding has regained tts 
popularity. In Finland the proportion of infants 
breast fed for six months has grown from less than 
10% ın 1970 to 25% in 1977 and to 69% thereafter. 
Prolongation of maternity leave and change in 
attitudes towards artificial feeding have been largely 
responsible for this Today, the message of the 
presumed health benefits of breast feeding is spread 
through popular magazines and baby health clinics, 
putting great pressure on nursing mothers to carry 
on breast feeding for as long as possible. It is 
therefore not surprising that when we encouraged 
the mothers in our study to breast feed their infants 
exclusively half of them did so for sıx months and 31 
for nine months. 

Our study group was selected to include only 
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healthy newborn infants of non-smoking mothers 
who had no major illness. Participation was high 
(90%) and the number of dropouts low (1%). No 
bias was likely to be caused by these factors. We 
believe, therefore, that our results give a realistic 
picture of the incidence of atopy and infectious 
diseases among healthy infants living in a developed 
urban society. 

Several earlier studies have shown that breast 
feeding (exclusive or mixed) prevents or postpones 
the development of atopy.* 7! According to most 
studies, however, the source of the artificial feeding 
(cow’s milk or soy) does not influence the incidence 
of atopy. 4 Earlier studies have also shown that 
breast feeding does not prevent atopy '-?° One 
recent study“ and our present results even show the 
contrary-——namely, fewer atopic signs in early 
weaned infants. 

Some studies have shown that the early introduc- 
tion of solid foods 1s a risk factor for atopy, ? but 
we did not find any such association. We did, 
however, introduce solid foods late and gradually. 
which may have an influence. 

We speculate that the lower protein concentration 
of presently used formulas compared with earlier 
ones makes them less antigenic. This may partly 
explain why the artificial feeding did not provoke 
atopy as often as in earlier studies. 

In our study, as in many others, heredity tor 
atopy was significantly associated with the occur- 
rence of infantile atopy.!!'* 2 * Earher studies 
have suggested that breast feeding is particularly 
protective against atopy in infants with a positive 
heredity for atopy,!!-3 20 22 but we saw no evi- 
dence of this effect. On the contrary, in infants 
without such heredity a short duration of breast 
feeding was associated with a lower incidence of 
atopy, whereas a long duration of breast feeding was 
not. We also considered the possibility that the 
mothers tried to treat their infants’ atopic like 
symptoms by prolonging breast feeding. The 
motivation to breast feed, however, was high in all 
mothers and breast feeding was stopped when the 
amount of milk became insufficient for the baby. 
Sensitisation through breast milk could be another 
explanation. Breast milk carries small quantities 
of food proteins in antigenic form,’ which may 
provoke synthesis of IgE antibodies and clinical 
hypersensitivity. In fact, in a recent study this type 
of sensitisation was seen in 10% of breast fed 
infants.”4 

The protection by human milk against infectious 
gastrointestinal diseases 1s well known, particularly 
in developing countries and in infants with 
malnutrition.2~ 7 We also found that fewer infants 
on prolonged breast feeding had acute diarrhoea 


during the first year than infants put on formula 
before 3-5 months of age. 

Some studies suggest that human milk may 
protect against respiratory tract infections,’ * in 
particular otitis media,® but these findings have been 
disputed.’ It 1s generally agreed that colostrum milk 
antibodies are not absorbed from human milk,! and 
hence the protective effect of breast milk is difficult 
to explain. We did not see any difference in the rate 
of respiratory infections between infants with short 
and long breast feeding. 

In conclusion, our study showed that in a highly 
hygienic society prolonged exclusive breast feeding 
had no advantage over short breast feeding with 
regard to the nsk of atopy or respiratory infections 
dunng the first two years of life. We emphasise that 
our results may not apply to undeveloped societies 
where the incidence of intestinal infections is much 
higher and malnutrition of mothers and infants 
common. 


The study was supported by grants from the Signd Jusehus 
Foundation, the Foundation for Paediatric Research, and the 
Foundation for Nutritional Research, Helsinki, Finland The 
formula was kindly donated by Valo Co Ltd and canned solid 
foods (given to supplement breast feeding to some of the infants) 
by Onon Co, Chymos, Helsinki, Finland 
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Commentary 
T J DAVID 
Booth Hall Children’s Hospital, Manchester 


The notion that atopic disease can be prevented by 
breast feeding ts surrounded by confusion. There is 
a pitiful lack of good objective data. Not one study 
of this subject is without serious defect, and those 
from the greatest enthusiasts for this new religion 
are often the most riddled with flaws. Objections to 
previous studies, where the incidence of eczema or 
atopic disease was compared in babies fed in 
different ways, include: 


(1) Observer bias: Doctors known to be pro- 
tagomsts of breast feeding decided whether to 
classify an infant’s skin rash as ‘eczema’ or not, a 
procedure notorious for its lack of objectivity, in the 
full knowledge of both the family history and 
whether the baby was breast or bottle fed 

(2) Misleading information based on inclusion of 
minor forms of disease. Studies compared the total 
incidence of diseases such as eczema or asthma in 
babies fed in different ways, but mothers fear severe 
cases. It would be a waste of time to find a technique 
that abolished hairy patches over the sacrum but 
failed to prevent spina bifida. 

(3) Self selection bias. Inevitably, mothers with a 
strong family history are the ones most motivated to 
try a possible preventive measure and yet their 
offspring are at the greatest risk of being affected, 
making companson with another group difficult or 
impossible. 

In this context, there 1s only one fact that is really 
clear about breast feeding, which has been known 
for 50 years or more but has been recently redis- 
covered. This is that in certain women ingested food 
antigens can pass into the milk. Maternal avoidance 
of the food tn question 1s followed by remission of 
atopic disease in the infant, and re-exposure 1s 
followed by relapse. It is probable, though un- 
proven, that mothers susceptible to this problem are 
themselves atopic. Thus the very women who might 
most wish to prevent atopic disease in their offspring 
may be just the ones in whom breast feeding 
contributes to the production of atopic disease. 

The latest paper from Helsinki ıs by no means free 
from defects, including some of the ones described 
above, but it 1s better than most. The authors’ 
carefully worded conclusion ts that prolonged breast 
feeding did not prevent atopy. For cases where there 
was no family history of atopy, however, the greater 
incidence of atopic disease in those infants receiving 
prolonged exclusive breast feeding almost reached 
significance. The message for obstetricians and 
paediatricians is clear The idea that eczema or 
asthma can be prevented by breast feeding, whether 
or not accompanied by other forms of antigen 
avoidance such as the delayed introduction of solids, 
seriously lacks objective validation 
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Hypercholesterolaemia treated by soybean 
protein diet 


A GADDI, G C DESCOVICH, G NOSEDA, C FRAGIACOMO, A NICOLINI, G MONTANARI, 
G VANETTI, M SIRTORI, E GATTI, AND C R SIRTORI 


I Medical Clinic, University of Bologna, Center E Grossi Paoletti and Institute of Pharmacological Sciences, 
Unwersity of Milano, and Manant Pediatric Division and Nutrition Service, Niguarda Hospital, Mulan, Italy, 
and Ospedale Beata Vergine, Mendrisio, Switzerland 


SUMMARY After a period of stabilisation on a controlled low lipid low cholesterol diet with 
animal proteins a group of 16 children with familial hypercholesterolaemia were given a textured 
soybean protein based diet, with a similar fat composition. All the children had a highly 
significant reduction in total cholesterol, averaging -21-8% against the baseline after eight weeks. 
Compliance became less strict afterwards, but more than half of the patients have regularly 
continued the diet and results have been maintained for one year. Minimal changes were noted in 
triglyceridaemia and in high density lipoprotein cholesterol concentrations, which showed a slight 
rise only at the end of treatment. The children’s growth during the trial was normal. In view of 
the psychological difficulties of prescribing treatment with drugs to children with severe 
hypercholesterolaemia before puberty and of the relative ineffectiveness of standard low lipid 


diets in this condition the soybean protein diet may offer a satisfactory alternative. 


Hypercholesterolaemia ın childhood poses serious 
therapeutic problems, in that treatment with drugs, 
although reported as well tolerated,! often conflicts 
with the physician’s desire to avord chronic treat- 
ments during growth. Dietary studies, on the other 
hand, characterised by a moderate cholesterol in- 
take with increased polyunsaturated/saturated (P/S) 
fatty acid ratios, often lead to fairly modest plasma 
cholesterol reduction.” 3 

More recently, the observation that switching 
from a low lipid diet with animal protems to a 
similar diet with textured vegetable proteins (TVP) 
extracted from soybean markedly reduces cholestero- 
laemia in adult patients with type IT hypercholes- 
terolaemia has attracted considerable attention. An 
attempt to modify the type of dietary proteins in 
children with hypercholesterolaemia has already 
been carried out, using a vegetarian type of diet 
(including 60% animal proteins, mostly from milk) 
with a high linoleic acid content (P/S ratio 1-6) 
Compared with a ‘control’ diet, with a similar P/S 
ratio, this vegetaran diet lowered cholesterolaemia 
by roughly 10%. 

As it seems possible, based on our extensive 
experience in adult patients, to provide a reasonably 
well accepted dietary regimen, by totally substitut- 
ing animal proteins with TVP from soybean, now 
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provided with added lecithin (L-TVP),° we decided 
to test this dietary approach in a selected group of 
type II children. 


Patients and methods 


Sixteen prepubertal subjects, with an age range of 3 
to 12 years, were included in the study. All came 
from families known by the investigators of the 
three participating centres (Bologna, Milan, and 
Mendrisio) to have a high prevalence of hyper- 
cholesterolaemia. All the children presented with a 
low density lipoprotem (LDL) cholesterolaemia ın 
excess of the 90th centile according to accepted 
guidelines’ as well as for the Italian population of 
their age.® In addition, they either presented with 
tendon xanthomatosis or with a hypercholester- 
olaemic first degree relative with xanthomatosis and 
coronary disease. In one case (case 4) a diagnosis of 
homozygous type II disease was made, based on the 
clinical findings and on the pattern of inheritance. 
This diagnosis was confirmed by fibroblast typing, 
showing receptor deficient homozygosity, with 18% 
of normal high affinity LDL receptors (courtesy of 
Dr J L Goldstein, University of Texas South- 
western, Dallas, United States of America) 

All the children were already on a low choles- 
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terol, high P/S diet when their families were con- 
tacted for participation in the study. In some cases 
one or both of their parents were on or had been on 
a soybean protein based diet. On enrolment into the 
study children and parents were advised to follow 
their usual therapeutic diet as closely as possible 
This had a P/S ratio of about 1-6-1-8, with the 
following energy distribution. carbohydrates 55%, 
lipids 25%, and protein 20% (of which about 70% 
was of animal ongin and 30% from vegetable 
sources); butter and cheese were excluded. 

The children’s plasma lipid concentrations were 
monitored after two (—2) and four weeks (0) of 
controlled low lipid regimen. At each interval 
plasma samples for lipid-lipoprotein determinations 
were collected. At time 0 all subjects (and their 
closest living relatives) received detailed instructions 
on the use of L-TVP, by following a short course 
(three days) of instructions for the preparation of 
the main recipes. The commercial product used was 
Cholsoy-L (relative percentage composition: pro- 
tein 52-0, carbohydrate 23-6, fat 4-0, lecithin 6-0, 
fibre 3-5, minerals 6-5, and moisture 4-4).° By 
correctly assuming the prescribed diet about 90% of 
total proteins were derived from vegetable sources 
versus 10% of animal origin (mostly skimmed milk). 
Particular care was applied to the design of dietary 
programmes to allow normal development of the 
children without causing either undue increases or 
losses in weight. 

At the —4, 0, +4 and, when possible, +8 week 
intervals the complete lipoprotein separation was 
carried out by preparative ultracentrifugation.? In 
four of the participants, all of whom were below the 
age of 6, the drawing of large blood samples was not 


considered appropriate, and lipoprotein distribution 
was determined, after selective precipitation of LDL 
and very low density lipoproteins, '° by the use of the 
Friedewald formula.'' Plasma cholesterol and trig- 
lyceride concentrations were determined at each 
visit by enzyme methodologies,’ standardised, 
within each of the three laboratories, under the care 
of the World Health Organisation monitoring centre 
at Prague (Professor D Grafnetter). ` 

Statistical analysis of the data was carried out by 
multiple paired comparisons with the Dunnett £ 
test." 


Results 


The experımental dietary plan was carefully ex- 
plained to all children and their families, and all 
seemed capable of following it closely. All 16 
children, in fact, successfully completed four weeks 
of treatment. After this, one child (case 5) withdrew 
for family reasons. There tended to be less com- 
pliance after the first month of dietary treatment. In 
spite of this, 12 children were still carefully following 
the regimen after both 12 and 18 weeks of treat- 
ment. At this point the study was considered to be 
complete and the data were analysed. At present, 
more than one year after the start of the study, eight 
of the children are still on a soybean diet plan, and 
two others are on a high P/S diet (around 1-6), with 
animal proteins being substituted by soy proteins in 
six meals each week.!° 

All subjects followed their regular pattern of 
weight increase during the study. In no case was 
there any unexpected decrease or pronounced 1n- 
crease (Table 1). The mean weight of the 12 subjects 


Table 1 Chnucal characteristics of the participating subjects 
aera eee aaa aaa aa a a a a OO 








Case Age Sex Height Centre Total cholesterol Weight (kg) 
No (yrs) (cm) (mgicl) 
{—4 weeks) Al —4 weeks At end of study 
(week) 

1 <3 M 105 Mı 413 145 15 (18 

2 I1 F 141 Mı 371 315 33 is 
3 12 F 170 Mi 317 53 55 (18) 
4 9 M 138 Mı 628 39 40 (12) 
5 H M 139 Mi 517 295 30 (4) 

6 4 M 108 B 440 155 16 2 (12) 
7 8 M 136 B 350 34 367 (18) 
8 6 F 117 B 348 162 16 8 (18) 
9 10 M 149 B 448 44 45 (18) 
10 9 M 138 B 461 36 37 2 (18) 
11 7 F 127 B 371 23 235 (18) 
12 12 M 159 Me 280 45 48 (18) 
13 12 F 158 Me 325 49 49 5 (12) 
14 10 F 137 Me 268 335 345 (18) 
15 8 M 132 Me 265 29 31 (18) 
16 3 F 102 Me 200 19 21 (18) 


Converston traditional to SI units—Cholesterol 38 6 mg/dl = 1 mmol! 
. MrMian, B= Bologna, Me>Mendnso 
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Table 2 Plasma total cholesterol, triglycerides, and high density (HDL-chol) and low density (LDL-chol) cholesterol 
concentrations in all participating patients during the trial. All values are expressed in mg/dl and are mean (SD) 











Weeks of inal 

~4 0 +8 +12 +18 
No of subjects 16 16 15 12 12 
Total cholesterol 375 8 (107 2) 360 3 (111 1) 291 5 (94 8) 278 4 (100 4) 287 2 (98 6) 287 3 (101 8) 
Tnglycendes 128 0 (42 6) 115 4 (45 8) 1196 (47 1) 137 2 (67 9) 110 1 (34 4) 104 9 (28 4) 
HDL-chol % 4 (75) 35 6 (6 4) 36 8 (65) 353 (6 8) 36 1 (8 8) 370 (8 6) 
LDL-chol 312 1 (102 1) 301 6 (106 4) 230 1 (87 5) 2157 (947) 229 2 (97 1) 2293 (987) 





Conversion traditional to SI untts—Cholestero! 386 mg/di= 1 mmoVl, Triglycendes 886 mg/di=1 mmo 


completing 18 weeks of dietary treatment increased 
from 31-8 to 33-9 kg. 

During the four pre-trial weeks (—4 to 0), no 
mayor changes ın plasma lipid concentrations were 
detected. Mean (SD) plasma total cholesterol drop- 
ped from 375-8 (26-8) mg/dl to 360-3 (27-8) mg/dl at 
the end of the four weeks (not significant), possibly 
due to the improved compliance to the standard low 
lipid diet. Similarly, a small drop in triglyceridaemia 
was also noted (from mean (SD) 128-0 (10-6) to 
115-4 (11-4) mg/dl, not sigmficant). No specific 
changes were noted in high density hpoprotein 
(HDL) cholesterolaemia (Table 2). 

After the start of the dietary treatment, the fall in 
cholesterolaemia was dramatic, even after two 
weeks of treatment. As four of the participating 
children did not report at the two week visit, data 
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Figure Mean(SD) changes in individual cholesterolaernias 
(A mg/dl) in patients presenting at successive intervals 
during the study (numbers in parentheses= No of subjects) 
during the low-lipid (L-L) and soybean protein (TVP) 
diets, 


Conversion tradmonal to SI units—-Cholesterol 38 6 mg/dl = 1 mmol/l 


are given as the differences from baseline (0) at each 
interval (Figure). The mean (SD) reduction of 
plasma cholesterol concentration (12 children) was 
56-0 (19-4) mg/dl after two weeks of L-TVP diet. All 
children reported at four weeks, when the mean 
cholesterol fall was 19-2% (p<0-001 v baseline). At 
this same interval, LDL-cholesterolaemia was re- 
duced by 19-7% (also p<0-01 v baseline); triglycen- 
daemia had increased slightly (from mean (SD) 
115-4 (45-8) to 119-6 (47-1) mg/dl, not significant) as 
had the HDL-cholesterolaemia (from 35-6 (6-4) 
mg/d! to 36-8 (6:5), not significant) In the 15 
patients continuing treatment after eight weeks 
there was a further reduction of cholesterolaemia, 
which reached its minimum at —81-9 (11-1) mg/dl 
(—21-:8%, p<0-0001 v their respective baseline). 
Little change was noted in triglyceridaemia and in 
HDL-cholesterol (Figure) 

At the 12 and 18 week intervals the 12 remaining 
children showed a stabilisation of their serum 
cholesterol concentration, achieving a mean re- 
duction around 70 mg/dl (—21-6% v their respective 
baselines, p<0-001 in both cases). At these intervals 
no further significant changes were recorded for 
triglyceridaemia, whereas a further small rise in 
HDL-cholesterol was recorded (Table 2). 


Discussion 


The effect of the addition or subtraction of different 
dietary nutrients on cholesterolaemia has been 
repeatedly examined in both normal subjects and 
patients with hypercholesterolaemia. '° Specific for- 
mulas have been proposed to evaluate quantitatively 
the effect of varying the P/S ratio or the dietary 
cholesterol intake, or both.'” '® More recently, it 
has been suggested that the P/S ratio may be of less 
importance when subjects consume a diet with a 
fairly low (less than 30%) fat content.” 

Compared with the wealth of knowledge related 
to adult hypercholesterolaemia, little ıs known on 
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the specific sensitivity of children to dietary changes. 
Apparently, both infants?? and young children? 
seem to be remarkably sensitive to dietary cholester- 
ol and fat restriction, generally showing dramatic 
plasma cholesterol reductions on shifting from a diet 
of 2400 mg/day cholesterol to a diet with <150 
mg/day The effects are, however, far less striking 
after children with hypercholesterolaemia reach 6 
years of age Rose et al detected a 20% reduction of 
serum cholesterol in only eight of 16 children with 
type II disease treated for one year with a low 
cholesterol, high P/S diet; no substantial change was 
found in the other eight. More recently, Fernandes 
et al tested a virtually cholesterol free, high linoleic 
acid vegetanan diet, with 39% of energy from 
vegetable protein against 33% ın the reference low 
lipid diet, ın children with type II disease.> The 
mean cholesterol reduction induced in these 39 
children (4 to 14 years of age) was around 10%; 
HDL-cholesterol and apo AI decreased by 4%.° In 
a study with different objectives MacLean er al 
noted that in malnourished children animal proteins 
(casein) led to 36% higher cholesterolaemias 
compared with vegetable proteins (wheat).! 

Based on our large climical experience with the 
total substitution of animal proteins with TVP from 
soybean ın the treatment of adult patients with type 
II hypercholesterolaemia,* é this diet was adminis- 
tered to a group of 16 children with an inherited 
form of hypercholesterolaemia Some came from 
famthes where the disease had exerted an appreci- 
able impact on the cardiovascular morbidity and 
mortality. Another incentive to this study was the 
recent observation, by one of our groups, of an up 
regulatory effect of this diet on liver lipoprotein 
receptors, down regulated by dietary cholesterol 
In view of the clear importance of an impaired 
receptorial regulation in many of these children, this 
type of diet seemed capable of providing a satisfac- 
tory alternative to effective, but at times poorly 
tolerated,” treatment with drugs 

The described results show that children re- 
spond to the dietary change in a more or less similar 
way to adults. Unexpectedly, we found ıt difficult to 
maintain many of these children on a strict regimen 
for a prolonged period. We hoped that children, less 
exposed to the habitual consumption of anımal 
protein compared with adults, would accept the 
new regimen better. This was not the case, possibly 
because of the constant exposure to highly 
publicised food ttems, as well as to the school 
environment. One of the children (case 4), with a 
homozygous receptor deficient disease, was treated, 
however, with the regimen dunng admission to 
hospital; after just four weeks of a strictly controlled 
diet he presented with a plasma cholesterol re- 


duction of close to 30%. Greater sensitivity of 
children compared with adults cannot thus be 
excluded. Moreover, more than half of the children 
have continued the regimen, either on a total basis 
or on partial substitution,’ for over a year. 

The cholesterol reduction seems to be limited to 
changes in LDL concentrations. In contrast to the 
experience of Fernandes et al,’ we failed to note any 
drop in HDL-cholesterol. Indeed, to some extent 
similar to our previous experience with adult pa- 
tients with type II hypercholesterolaemia treated 
with the new TVP regimen containing 6% lecithin,® 
we noted a slight trend to increase in HDLs In the 
other study only patients with a very low HDL- 
cholesterol responded with a significant increase 
when placed on the new diet.6 Also because of the 
fairly small number of children with very low HDL- 
cholesterol in this study we could not show the 
presence of a similar trend ın our patients 

In conclusion, ıt seems that the soybean diet 
regimen can provide a safe and effective dietary 
treatment for children with type II hypercholester- 
olaemia, even with familial conditions The poten- 
tial of this regimen to reduce the incidence and 
severity of arterial complications needs to be evalu- 
ated further 
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The inter-regional epidemiological study of childhood 
cancer (IRESCC)*: a case control study of 
aetiological factors in leukaemia and lymphoma 
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Birmingham, and University of Oxford, Childhood Cancer Research Group, Radcliffe Infirmary, Oxford 


SUMMARY The inter-regional epidemiological study of childhood cancer analysed data on 234 
children diagnosed with leukaemia or lymphoma and 468 controls matched for age and sex. A 
wide range of potential risk factors was examined, including prenatal exposure to x rays, 
maternal drug ingestion and smoking, child’s medical history, and parental medical conditions 
and occupation. Calculations were completed for leukaemia or lymphoma and diagnostic 
subgroups, as defined by laboratory confirmed cell type. In utero exposure to narcotic analgesics 
was weakly associated with leukaemia or lymphoma but no other antenatal factors gave 
significant rsks. New associations were identified for skin diseases in both parents and congenital 
abnormalities in the mothers of children with leukaemia. For past medical conditions in the child, 
viral disease occurring under 6 months of age increased the risk for acute lymphoblastic 
leukaemia. Fewer children in the leukaemia or lymphoma group had been immunised compared 
with the control groups. Case children diagnosed over the age of 9 years were more likely than 
controls to have had four or more previous episodes of illness. Overall, these results indicate that 
prenatal factors may be less important than postnatal or genetic influences in the development of 
leukaemia or lymphoma in children. 


In the United Kingdom data have suggested a rise in 


The inter-regional epidemiological study of child- 
the incidence of childhood leukaemia.'? The 


hood cancer (IRESCC), a collaborative case control 


reasons for this increase remain obscure, in parallel 
with the failure of epidemiological studies to detect 
any major risk factors for childhood leukaemia or 
lymphoma. Advances in immunophenotyping of 
haematologic malignancies now permit the identi- 
fication of distinct subtypes of diseases once thought 
to be single entities Hence aetiological investigation 
of accurately classified disease phenotypes can be 
accomplished. As yet few epidemiological studies 
have incorporated this approach, particularly for 
childhood reticuloendothelial neoplasms. 





“IRESCC Group the authors and Dr C C Bailey, Dr A H 
Cameron, Dr R H A Campbell, Dr S C Cartwnght, Mr J J 
Corkery, Dr D Deakin, Mr P Gornall, Dr H B Marsden, Dr P H 
Morris-Jones, Dr D Pearson, Mr R Swindell, and Mrs J Willams 
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study, gathered a wide range of information from 
parents of 555 children diagnosed with childhood 
cancer and 1110 control children. The aim of this 
paper is to present the systematic evaluation of 
aetiological factors relating to the 234 cases of 
childhood leukaemia or lymphoma. 


Methods 


The study was conducted in three regional health 
authoritries—Yorkshire, West Midlands, and North 
West. Cases of childhood malignancy were ascer- 
tained within these defined geographical areas from 
January 1980 to January 1983. Details of the case 
control methodology as applied to this study are 
described elsewhere.* A total of 234 case children 
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“(under 15 years) diagnosed with leukaemia or 
lymphoma were included and their parents inter- 
viewed with a standard questionnaire. Each case 
child was matched for age and sex with two healthy 
control children selected from admussions to hospital 
and general practitioner hsts. Identical information 
was gathered from the parents of these control 
children as had been gathered from the parents of 
the children with leukaemia or lymphoma. Ques- 
tions asked for details of the index antenatal period 
(illness, investigations, drug ingestion, complica- 
tions, smoking, and alcohol consumption), medical 
history of the child, parents, and other family 
members, and parental occupation and smoking 
habits. Additional data were abstracted from medi- 
cal notes In particular, efforts were made to see 
relevant obstetric notes for every case and control 
mother interviewed. For both parents and child, 
diseases and conditions not related to pregnancy 
were coded according to the International Classifica- 
tion of Diseases,* apart from gynaecological prob- 
lems, which had umque IRESCC codes. Social class 
was assessed according to the father’ s Occupation at 
the time of the child’s birth.° 

An extensive range of rsk factors was investi- 
gated for any possible association with childhood 
leukaemia or lymphoma. Preliminary tables for case 
control comparisons were produced using SPSS 
version X É Statistical analysis of cases versus pooled 
(hospital and general practitioner) controls was 
completed on a Hewlett Packard 41CV programm- 
able calculator using the programs of Rothman and 
Boice.’ Relative risks were produced by the Mantel- 
Haenzsel method, with tests based on 95% confi- 
dence intervals and two tail p values x? and t tests 
were used when appropriate on certain variables. 


Results 


The distribution for sex and age at diagnosis of the 
234 children with leukaemia or lymphoma who were 
interviewed 1s shown in Table 1. They were not the 
complete set of incident cases from the three study 
regions because certain exclusions were made? for 
pragmatic reasons 

All 234 children with leukaemia or lymphoma had 
cytologically or histologically confirmed diagnoses. 
Of the 171 children with leukaemia, 148 were typed 
as acute lymphoblastic leukaemia, with common 
acute lymphoblastic leukaemia being confirmed by 
Professor M F Greaves ın 78 patients. The ‘other 
acute lymphoblastic leukaemia’ group included 
diagnoses of uncertain cell ongin, T cell, B cell, and 
null cell acute lymphoblastic leukaemia and 24 cases 
not submitted for cell typing, as detailed in Table 1. 
Most of the other leukaemias were of myeloid 


Table 1 Incidence of leukaemiallymphoma cell type by 
sex (M=male, F=female) for age at diagnosis 


























Disease subtype Age at diagnosis Total 
Under 2 years 2-8 years 9-14 years 
M F M F M F 
Common acute 
lymphoblasnc 
leukaemia 5 1 32 26 9 5 78 
‘Other’ acute 
lymphoblastic 
Jeukaemia® 2 7 24 19 8 10 7 
Myeloxi 
leukaemuast 1 1 6 6 S 4 23 
Total leukacmuas 8 9 62 $1 2 19 171 
Hodgkin's 
disease 0 0 10 2 15 5 32 
Non-Hodgkin's 
lymphoma 1 0 13 5 8 4 31 
Total lymphomas 1 0 B 7 B 9 63 
Total leukaemia’ 
lymphoma 9 9 85 58 45 28 234 





"Includes cases untested for cell type (24). T cell (10), B cell (two), and null 
cell acute lymphoblastic leukaemia (eight), and uncertain cell type (26) 
tincludes acute myeloid leukaemua (18), chronic myeloid leukaemia (two), 
acute promyelocytic leukaemia (one), erythroleukaemia (one), and 
megakaryocytic leukaemia (one) 


origin. The lymphomas (63 cases) were equally 
distributed between Hodgkin’s disease (32 cases) 
and non-Hodgkin’s lymphoma (31). The rationale 
for categorising the leukaemia or lymphoma was 
based on the hypothesis that varying cell types of 
disease may have differing aetiologies and labora- 
tory confirmation of individual phenotypes permits 
investigation of homogeneous subgroups. Insuffi- 
cient numbers necessitated grouping some cell 
types, though most of the untested cases of acute 
lymphoblastic leukaemia were probably of the 
common null cell type. 

For many of the potential rsk factors investi- 
gated, no significant case control differences 
emerged either for major diagnostic groups 
(leukaemia or lymphoma, leukaemias, and lympho- 
mas) or smaller sized subgroups. Table 2 lists the 
factors examined that fell into this category, detail- 
ing the type of comparisons made. None of the 
relative msks were greater than 2 or reached 
significance at the 5% level. 


Pregnancy and related events. Fetal exposure to 
potential carcinogens was investigated by close 
examunation of the relevant antenatal period, using 
both interview reports and medical records No 
obstetric notes were available, from either the 
general practitioner or the hospital, for a very small 
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Table 2 Factors that failed to show any major positive* 
associations with childhood leukaemia or lymphoma 





Pregnancy and related events 

Interval between stopping oral contraception and conception (no gap or <3 
months)t 

Type of antenatal care (hospital or general practitioner practice, or both) 

Amniocentesis examination 

General anaesthetic 

Alcohol consumption 

Duration of gestation 

Type of delivery (normal, breech, assisted, or cacsarean) 

Place of delrvery (bome or hospital) 

Maternal smoking (1-20 cigarettes a day, 21 or more cigarettes a day) 

Infections dunng pregnancy (influenza, urinary tract mfectson) 

Toxaemia 

Threatened miscarmage 

Ultrasound examinations 


Birth and neonatal expenences 
Apgar score at bith (<5 v rest) 
Breast fed 

Length at birth 

Birth weightt 


Family factors 

Maternal age (<24 years, <20 years, <40 years) 
Paternal age (<20 years, <40 years) 

Buth order (rank 1 v rest) 

Sibship sze (five or more sibs), excluding 1/2 sibs 
Father's social class (I, II, OIN v IIM, IV, V) 


Other factors 
Fathers smoking (1-20 cigarettes a day 21 or more cigarettes a day) 
Exposure to pets (for example, all mammals, cats birds) 


*That is, relative risks <2 and non-significant statistical tests 

tBracketed information indicates comparisons used in the analysis, otherwise 
nominal binary groups were uscd 

$See text 


number of mothers—three cases of leukaemia or ~ 
lymphoma and six general practitioner and three 
hospital controls. Antenatal factors apparently un- 
related to the subsequent development of leukaemia 
or lymphoma are shown in Table 2. Birth weight was 
simular for cases and controls in the pooled diagnos- 
tic group (leukaemia and lymphoma) but for those 
in the lymphoma group the mean birth weight of 
cases and controls was significantly different The 
case babies were lighter than their matched controls 
(mean birth weight for cases 3260 g and for controls 
3433 g, p=0-05, t test). This was accounted for by 
the babies with non-Hodgkin’s lymphoma (cases 
3194 g, controls 3437 g, p=0-05, t test). 

Risks to the fetus of maternal drug ingestion were 
calculated, grouping drugs according to their phar- 
macological action Table 3 shows the absence of 
any major transplacental carcinogenic effect for 
most drug groups apart from narcotic analgesics 
ingested in pregnancy and barbiturates taken dunng 
labour. The significant relative msk of 8-3 for the 
group with leukaemia or lymphoma with reported 
ingestion of narcotic analgesics was due to the 
leukaemia subgroup (seven cases (seven acute, none 
myeloid), one general practitioner control, one 
hospital control; relative nsk=7-3, 95% confidence 
intervals 1-9, 28-3; p<0-01), with medically pre- 
scribed narcotic analgesics approaching significance. 


Table 3 Drugs ingested during index pregnancy and labour 


Pharmacological groups of drugs with non-significant relative risks 


























Drug group Esnmated relative nsk for leukaemtas/lymphomas 
Reported at interview Medically recorded 
Analgesics 09 13 
Antibiotics 10 10 
Antifungals 06 07 
Antibistammes 13 11 
Barbıturatcs (pregnancy only) 10 10 
Benzodiazepines 07 09 
Duuretics 10 14 
Hormones 09 07 
Hormone confirmation of pregnancy 08 12 
Topical steroids 10 06 
Phenothiazines (major tranquilisers) 20 15 
Drug groups with significant associations 
Drug group Diagnosir group Reported at interview Relanve risk 95% Confidence p Value 
(No of cases) or medically recorded intervals 
Narcotic analgesics Lcukacmia/lymphoma Reported at interview 83 22,307 <001 
(during pregnancy) (234) Medically recorded 14 07 27 029 
Leukaemuas Reported at mtervew 73 19, 283 <001 
(171) Medkally recorded 20 10, 40 0 06 
Barbiturates (in labour) Leukaemta/lymphoma Medically recorded $5 17, 181 <001 
(234) 
Leukacmias Medically recorded 30 06 169 020 
(171) 
Lymphomas Medically recorded 108 18 632 <001 
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- For medically recorded ingestion of narcotic anal- 


r 


* abnormality or presentation, 


gesics 15 case children exposed ın utero were 
“diagnosed, seven with common null cell acute 
lymphoblastic leukaemia, seven with acute lympho- 
blastic leukaemia, and one with myeloid leukaemia. 
.“Dextropropoxyphene hydrochloride (Distalgesic) 
was the commonest narcotic analgesic used and 
«similar reasons were given by case and control 


. mothers for its usage. Drugs administered during 


¿ labour were recorded only from medical notes. A 


t significantly raised relative risk of 5-5 for barbitu- 
‘rates in the group with leukaerma or lymphoma was 


due to excessive numbers in the lymphoma sub- 
group (five cases (two Hodgkin’s disease, three non- 
Hodgkin’s lymphoma), one general practitioner 
control, no hospital control; relative mnsk=10-8, 95% 
confidence intervals 1-8, 63-2; p<0-01). 

In utero exposure to x rays was analysed using 
data from medical notes, counting direct fetal 
exposure from abdominal/pelvic x rays, and using 
pelvimetry. Ninety five per cent of pelvic films taken 
were in the third trimester for cases and controls 
Reasons given for the prescription of giving x rays 
included suspicion of multiple pregnancy, fetal 
‘checking dates’/ 
determming maturity, and a single instance of 
‘confirmation of engaged fetal head’. The relative 
risks for pelvic radiography were all greater than 
umty but not significant. Stratifying the ‘pelvic’ 
group by age at diagnosis gave seven cases, three 
general practitioner controls, and two hospital 
controls exposed in the group with leukaemia or 
lymphoma diagnosed under 2 years of age (relative 
nsk=3-4, 95% confidence intervals 0-9, 129; 
p=0-07). The referent category of mothers had 
received no x rays of any type—for example, chest x 
rays. No msk for any other age reached significance. 


Illnesses in parents. The medical history of the index 
child’s mother and, where possible, father was 
recorded at interview. Attempts were made to 
confirm medically congenital abnormalities, can- 
cers, and chronic diseases. The medical histories of 
the fathers and mothers of the index children did not 
differ significantly from those of the controls with 
regard to musculoskeletal and connective tissue 
disorders (ICD9 710-739}, central nervous system 
disorders (ICD9 320-349), mental disorders (ICD9 
290-319), or respiratory system diseases (ICD9 
460-519). For skin diseases (ICD9 680-709), how- 
ever, significant relative risks were present within 
the major diagnostic groups for both parents 
(Table 4). There was only one case of both parents 
of a case child having a skin condition. Medically 
recorded data showed a case excess for the leukaemias 
(fathers: eight cases, three general practitioner 


Table 4 Maternal and paternal illnesses linked to childhood leukaemia or lymphoma 





p Value 





Mother 


p Value 





Father 


Reported at internew 
or medically recorded 


(No of cases} 


Diagnashe group 


Condinon (ICD9) 


95% Confidence 


intervals 


Relative 
nsk 


9% Confidence 
mmtervals 


Relatrve 
nsk 





SK BNMMHHNAMOAMGMON 
HAANEN ANONA et 


Medically recorded 
Reported at mtemiew 
Medically recorded 


Reported at mterview 


Medically recorded 
Reported at interview 
Modically recorded 
Reported at interview 
Meckeally recorded 


Reported at interview 


lympboblesuc leukaenua (78) 
‘Other’ acute lymphoblast 


leukaemias (70) 
Leukacmias/lymphomas 


Skin diseases 
(680-709) 

Congenital anomalies 
(740-759) 








“Significant at 5% level 


x 
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controls, one hospital control; mothers: 15 cases, 
four general practitioner controls, 10 hospital con- 
trols), accounted for by the common null cell and 
other acute lymphoblastic leukaemia subgroups m 
the fathers and mothers, respectively Confining the 
analysis to eczema/dermatitis conditions (ICD9 690- 
698) resulted in a non-significant case excess for 
both parents ın the leukaemia or lymphoma group 
(fathers: five cases, four general practitioner con- 
trols, one hospital control; mothers: 11 cases, four 
general practitioner controls, 12 hospital controls) 
Congenital anomalies (ICD9 740-759) occurred 
more often in case mothers, particularly those with 
children with leukaemia (interview reports: 13 
cases, two general practitioner controls, seven 
hospital controls; medical records: eight cases, one 
general practitioner control, three hospital controls). 
Estimated relative risks are shown in Table 4. Much 
of the excess was due to ICD9 757-9—mainly non- 
specific birthmarks. Case control comparisons for all 
diagnostic groups gave no increased risk for the 
following gynaecological conditions occurring either 
before or after the index pregnancy. fibroids, cysts 
and polyps of the gemital tract, infertility, and 
menorrhagia. 


Child’s medical history. Details of congenital ano- 
malies, chronic disease, and childhood illnesses 
were obtained for the index child, but medical 
confirmation was sought routinely only for major 
congenital abnormalities and chronic diseases. Case 
control comparisons were made for respiratory 
system diseases (ICD9 460-519), central nervous 
system disorders (ICD9 320-349), and skin diseases 
(ICD9 680-709), but large numbers of reported 
conditions were of a non-specific nature. No case 


Viral diseases (ICD9 045-079, 408), comprising 
chickenpox, rubella, measles, mumps, viral mfenin- 
gitis, and viral influenza, were recorded at interview” 
if the episodes occurred when the child was ynder 6 
months of age. In the group with leukaemia or 
lymphoma a significantly increased number of case’, 
children were noted to have had viral ‘illnesses 
(Table 5). This was accounted for particularly by the 
common null cell acute lymphoblastic leukaemia 


> 
T 


and lymphoma subgroups (Table 6) No significant. | 
differences were present for respiratory systém ` 


disorders or skin diseases diagnosed under 6 months 
of age. Children with viral disease in the sıx months 
before diagnosis were excludéd from analysis Re- 
ports of early viral diseases were proportionately 
distributed between the three regions- that contr- 
buted data. 

Analysis of the total number of episodes of illness 
for each child revealed that case children had an 
increased frequency of diseases compared with 
controls. Comparing a history of three’ or less 


instances with four or more, msks approached and .. 


reached significance for reported and medically 
recorded data, respectively, in the group with | 
leukaemia or lymphoma (Table 5). The children 
with leukaemia accounted for the reported excess, 
with the children with lymphoma showing a signifi- 
cant risk for medically recorded illness due to three 
cases of non-Hodgkin’s lymphoma and no controls. 
On stratrfication by age at diagnosis (under 2 years, 
2-8 years, and 9-14 years) a significant excess was 
shown only in the 9-14 age group. 

Table 5 also shows that for the group with 
leukaemia or lymphoma and the leukaemia sub- 
group, more case than control children failed to 
receive their usual vaccinations (leukaemia or 








control differences were evident for these conditions. lymphoma: six cases, no general practitioner 
Table 5 Risk factors in index child’s medical history 
Risk factor Diagnostic group Relative 95% Confulence p Value Reported at intervie ¥ or 
{No of cases) mk intervals medically recorded 
Viral disease* (ICD9 045-079, Leukacmislymphoma (234) 41 15,113 <0) G1 Reported at intermew 
480) under 6 months of age 
Immuntsationst Leukaemia/lymphoma (234) 03 UR- ET 007 Reported at intervew 
Leukacmuas (171) 02 Di OF 003 Reported at interview 
Myeloid leukacmias (23) 01 00, 10 005 Reported at interview 
Lymphomas (63) 10 01i, 115 099 Reported dt interview 
No of episodes of illness Leukaemi/lymphoma (234) 16 O1 27 006 Reported at interview 
per childt (<4 v =4) 24 il 49 002 Medically recorded 
Leuhacmias {171} 19 10, 34 0 Reported at interview 
16 05, 50 0 46 Mcdically recorded 
Lymphomas (63) 11 04, 31 081 Reported ut interview 
57 12.271 003 Medically recorded 





*Exeludes cases with viral diseases in the sx months before diagnosis (and for controls pscudodiignoss) 


tExcludes cases diagnosed under | year of age 


children are those given one or more of tetanus, diphthena, whooping cough, smallpox, polio measles or tnple vaccination 


tInctudes all ICD9 coded illness, excluding congenital anomalies 
Study protocol] did not attempt to confirm viral disease and immunisations 


a 
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Table 6 Viral diseases occurring under 6 months of age 








Case diagnos Cell type Disease Time interval (disease to 
diagnosis) (years) 

Cases 

Acute lymphoblastic leukaemia Common Chickenpox 5 

Acute lymphoblastic leukaemia Common Chickenpox 4 

Acute lymphoblastic leukaemia Common Viral meningitis 25 

Acute lymphoblastic leukaemia Common Rubella 25 

Acute lymphoblastic leukaemua ‘Other’ Measles 55 

Myeloid leukaerma — Rubella 145 

Non-Hodgkin's lymphoma Not known Viral influenza 6 

Non-Hodgkin's lymphoma Not known Measles 73 

Non-Hodgkin's lymphoma Not known ‘Bronchial’ virus } 45 
Rubella 

Hodgkin's disease — Mumps 13 

General prachtoner controls 

Acute lymphoblastic leukaemia Common Measles 45 

Hospital control 

Acute lymphoblastic leukaemia Common Rubella 25 

Acute lymphoblastic leukaemia “Other” Measles 10 

Acute lymphoblastic leukaemia ‘Other’ Chickenpox ` 11 
Measles 

Acute lymphoblastic leukaemia Untested Viral infecnon (unspecified) 3-5 








Table 7 Parental occupanon 


Mother 


No associations with textile or clothing workers, any factory related occupation, clerical or sales workers, clectronic/electrical workers, or professional’ 


technical workers 
Father 
Occupanons lacking major associations 


Miners/quarrymen 

Gas, coke, and chemical workers 
ElectricaVelectronk workers 
Engmeermg 

Woodworkers 

Paper and printing workers 

Painters and decorators 

Drivers 

Transport and communication workers 
Service, sport, and recreation workers 
Admmistrators and managers 
Professional and technical workers 
Armed forces 

Farmers, foresters, and fishermen 
Food, dnnk, and tobacco workers 
Sales workers 





Possible nsk occupations 


Fumacelforgelfoundry workers 
Leukaemia/lymphoma relative risk 4 8, 95% confidence intervals 1 4 16 5 
Lymphomas 4 cases, 0 controls 


Textile workers 
Lymphomas relative nsk 8 5, 95% confidence mtervals 13, 551 
Hodgkin's disease 2 cases, 1 control 
Non-Hodgkin's lymphoma 2 cases, 0 controis 


Construction workers 
Common acute lymphoblastic leukaemia relative rusk 2 9, 95% confidence 
intervals 12.75 





controls, four hospital controls; leukaemia: tive 
cases, no general practitioner controls, two hospital 
controls). Children diagnosed under 1 year of age 
were excluded from these calculations 


Parental occupation. No maternal occupation, with 
sufficient numbers to allow analysis, was associated 
with any major risk of childhood reticuloendothehal 
malignancy. Table 7 shows that there was a case 
excess of fathers who were furnace/forge and 
foundry workers, textile workers, and construction 
workers for certain diagnostic subgroups. 


Discussion 


Children diagnosed with leukaemia or lymphoma 
included in the IRESCC have previously been 
shown to be representative of this disease group 
within the UK.” The case distribution shows a 
typical age peak in the 2-8 year olds for acute 
lymphoblastic leukaemia, an absence of Hodgkin’s 
disease in the under 2s, and overall male predomi- 
nance, particularly ın the lymphomas subgroup. 
Roughly half of the acute lymphoblastic leukaemia 
subgroup were immunologically subtyped as con- 
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firmed common null cell type. This aspect of our 
investigation was an important one, linking labora- 
tory evidence of distinct disease entities with 
epidemiological methods investigating aetiological 
factors, an approach recommended ın the light of 
recent developments in laboratory techniques.® 

A variety of possible nsk factors for leukaemia or 
lymphoma ın children have previously been investi- 
gated, but few clear cut associations have emerged, 
an exception being in utero exposure to x rays.’ ! 
Our study results support these findings, specifically 
showing an increased risk (relative risk 3-4) for 
leukaemia or lymphoma diagnosed under 2 years of 
age Reduction of significance in the present analy- 
sis compared with previous data’! can be explained, 
firstly, by differences in the assignment of controls. 
In the omginal letter controls with histiocytosis X 
were not excluded from the stratified analysis. 
Secondly, the total number of cases with leukaemia 
or lymphoma was reduced from 245 to 234 by 
removal of the nine cases with histiocytosis X (six 
diagnosed under 2 years) and two instances where 
diagnostic review resulted in recategorisation from 
the group with leukaemia or lymphoma. The results 
expressed ın this x ray analysis follow the stratified 
format adopted throughout the paper, and although 
the relative risk for x rays 1s still high for the group 
with leukaemia or lymphoma, the smaller numbers 
in the cells fail to achieve significance 

Any drug ingested during pregnancy has the 
potential to cross the placenta, presenting a hazard 
to the developing fetus. Firm data on carcinogenic 
risks of antenatal drug use, particularly with refer- 
ence to childhood leukaemia or lymphoma, are 
sparse. Sedatives and hormones taken during preg- 
nancy have been claimed to convey increased risk of 
leukaemia’? and all childhood cancers,” but this 
was not corroborated by our analysis. Direct com- 
parison between studies is difficult as the systematic 
evaluation of pharmacological drug groups in our 
study used carefully defined categories!* not evident 
elsewhere in the published reports. For example, It 
1s difficult to understand the term ‘sedative’.!? An 
excess of case mothers took narcotic or opioid 
analgesics (mostly Distalgesic), an association 
reaching significance only for the information 
given at interview and not found for ‘euphonant 
analgesics’ in another study.'> Ingestion of the drug 
was not allied to any particular condition, suggesting 
that the drug accounts for the association. Over 
reporting by case mothers could explain our observa- 
tion but seems unlikely in the absence of positive 
links for other drug groups A single significant 
association among multiple compansons, however, 
may well be fortuitous. A stronger link can only be 
established by further testing of this new finding. 


According to medical records, barbiturates were 
administered during labour to more mothers of 
children with lymphoma than to the mothers of the 
matched controls. This association was lost when 
barbiturates at any time during the index pregnancy 
were examined; making them unlikely trans- 
placental carcinogens. 

This study gathered detailed information on the 
medical history of both parents. Analysis of ICD9 
coded groups showed no case excesses in any 
category except for mothers and fathers with skin 
diseases, where the association was most prominent 
for acute lymphoblastic leukaemia. No particular 
condition was more prevalent for either parent and 
it is of interest that maternal and paternal links 
existed. These findings are umque and require 
corroboration from other independent studies. A 
Yorkshire case control study of adult leukaemia and 
lymphoma found a case excess of skin disease in the 
patients themselves.!° We are unable to hypothesise 
a causal explanation, although skin diseases may 
well be markers of some other associated inherited 
factor, such as a malfunctioning immune system. 
The frequency of congenital anomalies in the 
parents of children with leukaemia or lymphoma has 
not been previously reported and the significant 
excess of mothers, mainly in the group with 
leukaemia, 1s of interest but as yet inexplicable. 

A striking finding from our data on the leukaemia 
or lymphoma group was the significant relative nsk 
for contracting a viral disease under the age of 6 
months. The development of leukaemia or lym- 
phoma has long been linked to malfunctioning 
immunity, and the maturing neonatal immune 
system requires time to develop active immunity in 
response to antigenic stimulation, making early 
exposure to disease particularly relevant. Based on 
this idea we recorded all instances of infections 
under the age of 6 months. No case excess was found 
for any disease occurring after 6 months and the 
significance of viral exposure at a younger age was 
limited to the pooled leukaemia or lymphoma 
group. The latent period between viral exposure and 
malignancy ranged from 2-5 to 5-5 years for cases of 
acute lymphoblastic leukaemia; numbers in other 
groups were small, ranging from 4-5 to 14-5 years. 
For acute lymphoblastic leukaemia, the minimum 
gap of 2:5 years makes it unlikely that the viral 
disease was expressed due to intrinsic immuno- 
suppression in the preclinical phase of malignancy, 
which Stewart estimated as one year.’” The ranty of 
both leukaemia or lymphoma ın childhood and viral 
disease under 6 months means that our nsk estimates 
are based on small numbers. In contrast, one study 
has shown that children with leukaemia have fewer 
infections in the first year of life. 8 Further conflict 1s 
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apparent from our own data, where an excess of 
case children were not immunised Small numbers 
make this apparent protective effect of immunisa- 
tion an unreliable observation, although another 
recent and larger study had similar findings.” The 
role the immune system plays in haematopoietic 
malignancies is unclear, and our association with 
early viral disease may be independent of immune 
regulation and effect malignant transformation 
through another route. 

The association between childhood leukaemia 
or lymphoma and increased episodes of previous 
illness could be explained by over reporting 
by mothers of cases or under reporting by 
control mothers. This, however, seems unlikely 
because the case control differences are present 
for both interview reports and medically recorded 
conditions. Also the fact that the effect was 
strongest in the 9-14 age group is evidence 
against over reporting by case mothers. It was 
impossible in this study to assign the excess to 
one particular disease group or to determine 
whether any conditions were related to a susceptible 
period before diagnosis. 

Parental occupation is a commonly investigated 
link with childhood cancer. A recent review article 
clearly showed the conflicting nature of results from 
previous studies.” Our findings gave no indication 
of any risk occupations for the mother dumng 
the index pregnancy or before conception. For 
leukaemia, other studies have shown increased 
risk in association with hydrocarbon and chemical 
related occupational exposure during pregnancy?! 
and with mothers who were pharmacısts.? Hydro- 
carbon related paternal occupations have been 
positively *> or equivocally**”? linked to child- 
hood leukaemia or lymphoma. Our finding of 
furnace/forge and foundry workers as a risk occupa- 
tion for the group with leukaemia or lymphoma was 
accounted for by the lymphoma subgroup. Measure- 
ments of potential carcinogenic exposure within a 
working environment are generally unevaluable, 
and biologically plausible links with childhood can- 
cer may be tenuous. Textile workers and construc- 
tion workers were weakly linked to lymphomas and 
common null cell acute lymphoblastic leukaemia, 
respectively, relations that are also unsupported in 
previous publications. 

Of broader interest is the documented increase in 
risk for children with leukaemia or lymphoma of 
parents in higher social classes.” *° ° although our 
study and some others have failed to provide 
corroboration.” ! World wide, childhood acute 
lymphoblastic leukaemia seems to be a disease 
associated with improved living standards,” 
although comparisons are relative and smaller 


socioeconomic differences will exist within the UK 
population 

Overall, results from this major epidemiological 
study have shown few aetiological factors positively 
linked to childhood leukaemia or lymphoma. The 
definition of diagnostic subgroups by cell type failed 
to clarify the picture or identify particular msk 
factors or susceptible children, but small numbers 
were a significant disadvantage ın the more detailed 
analyses. The general lack of associations for 
prenatal factors suggests that postnatal exposures 
may possibly be of greater importance in the 
aetiology of childhood leukaemia or lymphoma. 
Possible genetic influences have not been explored 
in this paper but will be addressed in more detail in 
the future. 
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Prognosis in severe Guillain-Barré syndrome 


G F COLE AND D J MATTHEW 


Intensive Care Unit, Hospital for Sick Children, London 


- SUMMARY Recent studies of Guillain-Barré syndrome in adults have shown that the requirement 
for assisted ventilation correlates closely with a poor outcome, and the need for ventilation is now 
being used as an indication for plasmapheresis. As comparable studies in children have not been 
performed we reviewed our experience of patients who had Guillain-Barré syndrome severe 
enough to require assisted ventilation. In a group of 11 children two died in the acute stage of the 
illness and nine made an excellent recovery. It would seem that the need for mechanical 
ventilation is not necessarily a bad prognostic factor for neurological recovery in children. 


Guillain-Barré syndrome affects at least 1-7 per 
100 000 of the population every year.! This ın- 
flammatory demyelinating disease of peripheral 
nerves is often thought to have a benign prognosis, 
but roughly 7% of adult patients die and a further 
7-22% suffer residual disability.2* No comparable 
figures are available for Guillain-Barré syndrome in 
children, although there 1s some evidence that 
severe residual deficits are rare and that the natural 
history of the disease ın childhood may be 
different." 

There have been several recent multicentre 
studies on the treatment of Guillain-Barré syndrome 
in adults,? © 7 and these have shown that steroids are 
ineffective® ’ but that plasmapheresis is beneficial 
both in shortening the duration of acute illness and 
improving neurological outcome ? ê Reservations 
have been expressed, however, about using plasma- 
pheresis indiscriminately ın a disease where most 
patients will recover spontaneously and where the 
technique itself ıs not without hazard ° !° Selection 
for treatment of those patients who would otherwise 
do badly has thus been advocated. '? Winer et al in 
a recent retrospective study of 71 adults have 
attempted to identify such patients.!! In their study 
those patients who required assisted ventilation 
were shown to be the most likely to have an 
incomplete neurological recovery As a result of 
these recent findings we have reviewed our experi- 
ence, with particular reference to outcome, of those 
children with severe demyelinating polyneuropathy 
who required ventilation. 


Patients and methods 


Durnng the seven years 1977-84, 11 children with 
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demyelinating polyneuropathy required assisted 
ventilation at our hospital There were six boys and 
five girls in the series, aged from 3 to 13 years. 
Details of the acute illness were obtained from case 
notes. The survivors were reviewed between 15 
months and six years after the onset of illness At 
review, a questionnaire was completed in which 
details of school performance, duration of rehabi- 
litation, functional neurological deficit, and subse- 
quent respiratory problems were sought. The chil- 
dren were weighed, measured, examined, and given 
a detailed physiotherapy assessment, which included 
charting of muscle strength. Pulmonary function 
tests were performed. Lung volumes were assessed 
by helium dilution technique and full body platy- 
smography. Maximum expiratory flow volume 
curves were recorded by Fleisch pneumotachograph 
and from these the forced vital capacity, forced 
expiratory volume in one second, and volume 
maximum 25% vital capacity were calculated. Peak 
expiratory and inspiratory mouth pressures (an 
indication of respiratory muscle power) were 
measured. All children had diaphragmatic move- 
ment assessed by radiological screening. 


Results 


Acute illness. Nine of the children presented with a 
history and clinical findings of classical Guillain- 
Barré syndrome and the other two children (cases 10 
and 11) showed the more protracted natural history 
of chronic, progressive/relapsing polyneuropathy 
(Table 1) 

At presentation all the children had cerebrospinal 
fluid findings compatible with a diagnosis of de- 
myelinating polyneuropathy, and ın those five chil- 
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Table 1 Ciinical features of acute Guillain-Barré syndrome in 11 children. Cases 10 and 11 had chronic relapsing polyneuropathy 


Cramal nerve involvement 
Encephalopathy 
Hypertension 

Cardiac arrest 

Treatment 


Outcome 


t 


Prognosis in severe Guillain-Barré syndrome 289 


dren in whom nerve conduction studies were per- 
formed there was evidence of slowing of conduction 
Seven of the 11 children had abnormal chest x ray 
films at admission (Table 2). 

Five children were being ventilated on admission 
to our unit and the others were referred because 
respiratory failure was thought to be immumnent. 
Eight of the children required ventilation within two 
weeks of onset of illness, and the duration of 
ventilation ranged from three days to five weeks. 
Five children were treated with steroids for at least 
part of their illness, although no standardised 
regimen was employed, and the two children with 
the relapsing form of the illness were treated with 
immunosuppressants and plasmapheresis as well. 
Two children died, one with the acute illness and the 
other with the progressive relapsing form of the 
disease 


Follow up assessment. The nine survivors all had 
normal pulmonary function tests at review, apart 
from one boy who had developed asthma and had a 
mild obstructive defect. Respiratory muscle function 
was ummpaired in all the children 

All the children had returned to normal school 
after their illness On examination, seven of the nine 
children had made a complete neurological recov- 
ery. The parents of these seven thought that 
complete recovery had been achieved within a few 
months of the onset of illness. One of the two 
children who had not made a complete neurological 
recovery (case 10) had minimal weakness of the hip 
extensors and the ankle dorsiflexors and plantar 
flexors but negligible functional disability. The other 
child who had not made a complete neurological 
recovery (case 3) had minimal wasting of the small 
muscles of the hands, feet, and calf muscles and 
there was weakness of the quadriceps, hamstrings, 
calf muscles, and intrinsic muscles of the feet In this 
boy charting of muscle strength in the lower limbs 
ranged between 1 and 4 on the Medical Research 
Council scale. The boy was unable to walk on his 
heels and had a waddling gait but nevertheless could 
walk a mile without tiring and nde a bike for several 
miles (Table 3) There was no sensory deficit or 
autonomic dysfunction in any of the nine children 


Discussion 


Study of the acute illness in our patients revealed 
some interesting facts. Seven of the 11 children had 
evidence of pulmonary collapse or consolidation on 
chest radiograph at the time of admission, mdicating 
that the dangers of oral feeding in the presence of 
bulbar involvement and poor respiratory function 
are still not sufficiently appreciated. The degree of 
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Table ;2 Aspects’ of vennlanon during acute Guillain-Barré syndrome in IL children. All figures denote days 
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he ` Case No 
aE : 7 
ne ! 2 3 4 5 6 7 8 9 10 n 
¿> Imtial chest radiograph A A A N A A N N N A 
Onset of ventilauon 6 7 4 5 6 40 4 10 2 210 180 
Duration of ventilation 3 42 S6 il 18 21 3 10 4 20 
Onset of improvement 9 22 24 8 10 54 5 15 240 198 
Plateau ume 3 15 20 3 4 14 1 5 _ 30 18 





A= Abnormal, N=normal 





Table 3 Clinical features in the two survivors with neurological impairment 








Muscle wasting Weakness Deep tendon refleves Functional disturbance 
Case 3 Small muscles, hands Interosse: distal muscles Absent supinator, Heel walking 
„> “distal muscles of lower limbs of lower limbs knee, ankle 
Case 10 None Hip extensors. ankle flexors Absent ankle Heel walking 


ankle extensors 


radiological abnormality was not gross in any child 
(the most severe being lobar collapse or consolida- 
tion) and not sufficient to account for respiratory 
failure per se. Weakness of the respiratory muscula- 
ture led to hypoventilation and atelectasis, and this 
was aggravated in many cases by aspiration or 
overspill due to bulbar failure. Although details 
have not been provided in the adult studies, we 
believe that for patients of any age with Guillain- 
Barré syndrome, developing respiratory failure ıs 
often worsened by an episode of aspiration and may 
indeed precipitate the need for mechanical ventila- 
tion 

All the children had bulbar impairment, but ın six 
there was additional cranial nerve involvement, 
most often unilateral or bilateral facial weakness. 
Five developed an encephalopathy, and although 
this has previously been reported, it ıs not a 
commonly recognised feature of the disease '* 
Autonomic neuropathy was prevalent, with hyper- 
tension, hypotension, and sphincter disturbance 
among the commonest symptoms Cardiac dys- 
rrhythmias are the most hazardous form of auto- 
nomic dysfunction. These may occur spontaneously 
but more often are provoked by some manipulation, 
such as changing a tracheostomy tube or induction 
of anaesthesia.' 4 Six cardiac arrests occurred in 
the group (two ın one child), and we think that there 
should be greater awareness of this common com- 
phcation of the illness. 

There were two children in our group with the 
rare chronic form of the disease (cases 10 and 11). 
This pursues a slowly progressive or relapsing course 
and its exact relation to acute demyelinating neuro- 
pathy ıs uncertain '° '° Pathological findings in the 
two illnesses are identical; it 1s the tempo of clinical 





evolution that 1s strikingly different The peak of 
disability ts usually reached slowly in the chronic 
form (after six to 12 months), with a plateau of 
disability that may last for many months. Recovery 
from second and later relapses ts usually slow and 
incomplete 

There were two deaths. One girl had the syn- 
drome with a concurrent endocarditis as a result of 
overwhelming coxsackie B infection. She developed 
intractable heart failure and postmortem findings 
confirmed the presence of an endocarditis and 
demyelination in the dorsal roots of the spinal cord. 
The second girl (case 11) had the chronic relapsing 
form of the disease and developed irreversible 
ventricular fibrillation during induction of anaes- 
thesia for intubation. 

At follow up of the nine survivors it became clear 
that there was little evidence of persisting functional 
impairment. All the children assessed had impec- 
cable respiratory function (apart from one child with 
mild asthma) and none had recurrent chest infec- 
tions. In the two children who had abnormal 
neurological signs one had minimal functional de- 
ficit and the other's ability to lead a normal life was 
only mildly affected. 

In Winer’s study on adults outcome was graded 
according to a simple objective of functional ability 
at 12 months after illness, as follows:'' 

(0) Healthy. 

(1) Minor symptoms or signs. 

(2) Able to walk five metres without help, walk- 
ing frame, or stick but unable to do manual 
work, including shopping or gardening. 

(3) Able to walk five metres with help, walking 
frame, or stick. 

(4) Chair or bed bound. 


(5) Requiring assisted ventilation (for at least 

part of day or might). 

(6) Dead. 

Patients who were still restricted in their activity 
(with a functional grade of 2 or greater at this time) 
were considered to have a poor outcome; a score of 
0 or 1 denoted a good outcome. Twenty nine 
patients in his adult series were ventilated and 16 
(55%) scored badly. By contrast, considering our 
nine children with the classical form of Guillain- 
Barré syndrome, allowing for the one death in this 
group, all our eight survivors scored very well 
(functional grade 0 or 1). Although our highly 
selected group 1s small, outcome in our children thus 
seems at variance with the adult expenence. We 
acknowledge that there are inherent difficulties in 
making a direct comparison between our group of 
patients and the adult seres, particularly in a 
retrospective study, but it does seem that children 
requiring ventilation for Guillain-Barré syndrome 
do well, and the need for ventilation need not 
necessarily be considered a bad prognostic factor. 

Management of this condition remains controver- 
sial. Although five of our children received steroids 
at some time during their acute illness, several 
recent large trials in adults have shown such 
treatment to be of no benefit in this condition.® 
There is some anecdotal evidence that chronic 
demyelinating neuropathy responds to plasma- 
pheresis,!° 7 and in our two patients with this 
disease we performed plasmapheresis and used 
immunosuppressants.'* The patient who survived 
seemed to respond appreciably to this treatment and 
has made an almost complete recovery (case 10). A 
recent American multicentre trial has shown plas- 
mapheresis to be effective in acute Guillain-Barré 
syndrome in adults, both in reducing duration of the 
disease and improving neurological outcome.” As 
most adult patients recover spontaneously, how- 
ever, it has been advocated that the potentially 
complicated, uncomfortable, and costly treatment 
of plasmapheresis should only be employed in those 
patients likely to have a poor outcome—that 1s, 
most of those requiring ventilation.” |” 

The findings in our group suggest that the 
outcome in severe Guillain-Barré syndrome in 
childhood is much more favourable than in adults 
We believe that provided the child survives the 
acute illness the prognosis for good functional 
recovery with intensive supportive measures only 1s 
excellent. 
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Forehead plaque: a presenting skin sign in tuberous sclerosis 
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SUMMARY The forehead plaque can be the earliest 
skin manifestation of tuberous sclerosis and its 
presence may lead to early diagnosis and appropn- 
ate genetic counselling. 





Plaques, usually found on the forehead, are a 
feature of tuberous sclerosis. They are smooth 
patches of slightly raised skin with a reddish or 
yellowish discoloration and are now regarded by 
Gomez as pathognomonic of the condition (Gomez 
MR. Personal communication.) The earliest skin 
manifestations of tuberous sclerosis are usually 
hypomelanic macules! and, rarely, depigmented 
hair patches.” Hypomelanic macules are present in 
90% of patients with tuberous sclerosis but may be 
late appearing.* We present two patients in whom a 
forehead plaque appeared before any of these more 
recognised skin signs. 


Case reports 


Case 1. This boy was born ın 1978. He had no family 
history of tuberous sclerosis. At 3 months of age he 
presented to his general practitioner with infantile 
spasms, though these were not initially recognised as 
such. By 7 months he was referred to a paediatric 
clinic where an electroencephalogram showed hyps- 
arrythmia. He was begun on treatment with ster- 
oids. A large raised lesion of reddish coloration was 
present on the right side of his forehead, which was 
initially diagnosed as a haemangioma. It had been 
first noticed by his parents at 4 months. No other 
skin signs were present on examination at this time. 
By 2 years hypomelanic macules had appeared and 
he had a cranial computed tomogram taken, which 
showed an area of increased density (not calcified) 
in the head of the right caudate nucleus with mild 
ventricular dilatation. Later that year, a retinal 
phakoma and a cardiac rhabdomyoma were dis- 
covered. By 4 years, facial angiofibromas and 
shagreen patches had appeared (Figure). 


Case 2. This girl was born in 1984 She had no family 
history of tuberous sclerosis She presented with 
infantile spasms at 5 months and a computed 
tomogram taken at that time showed penventricular 
calcification consistent with a diagnosis of tuberous 
sclerosis She had no skin manifestations, and 


a Wood’s light examination yielded negative results. 
At 9 months two small papules appeared on her 





Figure Case / at 8 years of age, showing forehead plaque 
and facial angiofibromas 
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forehead, and over the next six months these grew 
and coalesced into a small reddish coloured plaque. 
This lesion has subsequently remained the same 
size. At 2 years two small hypomelanic macules 
were visible under Wood’s light, but no other skin 
signs have appeared. 


Discussion 


Seizures ın the first year of life, especially infantile 
spasms, are an important presenting feature of 
tuberous sclerosis. Early diagnosis is important for 
genetic counselling and predicting prognosis. In 
infants with infantile spasms a careful search for the 
signs of tuberous sclerosis should be performed, m 
particular, skin exammation (including Wood’s 
light), retinal examination, and cranial computed 
tomography. Diagnostic skin signs (facial angio- 
fibromas, ungual fibromas, and shagreen patches) 
are rarely present at this age, and a family history of 
tuberous sclerosis is only occasionally obtained. 
Much emphasis has thus been placed on finding 
depigmented patches of skin or hair. These lesions 
occur in 90% of cases eventually but are present in 
only 60% at presentation with tuberous sclerosis. 
Furthermore, the presence of a single white patch is 
difficult to interpret, as an examination of normal 
newborns’ skin has shown that 0-8% have hypo- 
pigmented naevi 1-2 cm in diameter, which may 
subsequently disappear 4 

Attention has only recently been drawn to the 
diagnostic importance of the forehead plaque. His- 
tologically, these lesions are simular to facial 
angiofibromas, except that they have a less promin- 
ent vascular component.’ The two cases presented 


Mercury as a health hazard 


a 


here illustrate the importance of the forehead 
plaque as an early sıgn of tuberous sclerosis. Its 
recognition in case 1 would have led to the diagnosis 
being made at the time of presentation. In his case 
other signs appeared much later and even his 
computed tomogram in isolation was not diagnostic, 
having only a single non-calcified paraventricular 
lesion. The plaque was initially misdiagnosed as a 
strawberry naevus, which should appear shortly 
after birth. In case 2 the plaque remains the clearest 
sign. though the diagnosis was established early by 
computed tomography. 


We thank Dr D C L Savage for permission to report one of his 
patients 

AEF 1s supported by a grant from the Tuberous Sclerosis 
Association of Great Bntam and the Bath Unıt for Research mto 
Paediatrics 
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SUMMARY Pink disease has virtually disappeared 
since teething powders were withdrawn.' We de- 
scnbe a case in a boy who was exposed to metallic 
mercury vapour. We discuss the potential health 
hazard of spilled elemental mercury in the house 
and the difficulties of removing ıt from the environ- 
ment 





Case report 


The patient was the only child of healthy unrelated 
parents There were no perinatal problems and his 
early developmental milestones were normal His 
general health was good until the family moved 
house when he was 18 months old. One month later 
he became irntable and anorexic. He developed a 
cough and began dribbling saliva. His hands and feet 


1 
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became swollen. He could no longer walk and had 
difficulty. sitting upnght. Over the next few months 
he gradually lost his language and social skills and 


‘became apathetic and withdrawn. 


On examination his hands and feet were swollen, 


“with bright pink peeling skin. He was sweating 


excessively yet was apyrexial. The optic fundi were 
normal, as were his cranial nerves. There was 
pronounced proximal muscle weakness and hypo- 
toma of both upper and lower limbs. He was unable 
to sit unsupported. The peripheral muscle strength 
was normal. All tendon reflexes were present but 
reduced. His blood pressure was normal at 80/50 
and the remainder of the systemic examination was 
unremarkable. 

The clinical diagnosis of pink disease was sup- 
ported by a urinary mercury concentration of 350 
nmol/l (normal <100 nmol/l). Neither his father nor 
his mother were symptomatic, their urinary concen- 
trations being 26 and 72 nmol/l, respectively. 

A ‘detailed history of treatment with drugs ex- 
cluded the possible ingestion of any mercury con- 
taining compound, but the parents learned that the 
previous occupants of the house had used mercury 
either to silver telescopic mirrors or to guild replica 
coinage. This family had left the area and their state 
of health was not known. 

A search of the child’s home for environmental 
mercury was conducted with a Data Acquisition DA 
1500 portable mains operated mercury vapour de- 
tector. This instrument has a threshold of detection 
of roughly 1 pg/m? of air. Airborne concentrations 
downstairs were low (<3 yg/m*) and no source 
could be found Upstairs appreciable concentrations 
were found in the baby’s bedroom (10-12 pg/m*), 
with much higher concentrations near the vacuum 
cleaner and near floor level (up to 300 ug/m°). 
Lifting the loosely laid carpet revealed droplets of 
mercury on the linoleum underneath, and the carpet 
back was impregnated. 

Recommendations were given concerning decon- 
tamination procedure. The local authority engaged 
a firm of house preservation specialists who dusted 
the floor with flowers of sulphur and unsuccessfully 
attempted to remove the sulphur and mercury with 
the household vacuum cleaner. This procedure was 
repeated using an industrial vacuum cleaner that 
was neither fitted with high efficiency exhaust 
filtration nor vented outside the house. These 
actions disseminated mercury throughout the house 
(up to 1000 pg/m’) 

Instruction was then given to the firm to use 
washes of slaked lime and flowers of sulphur rather 
than dry sulphur and to use detergent to recover the 
now widely distributed sulphur dust, as ıt was shown 
by lifting the floorboards that the mercury had 


penetrated to the joists and supporting brick work. 
After the adoption of satisfactory and thorough 
procedures mercury concentrations did not exceed 
1 pg/m? throughout the house and the family re- 
occupied it. 

After admission to hospital the baby showed signs 
of slight improvement and in view of this penicilli- 
mine, a potentially toxic drug, was not prescribed. 
Over the next three months the child made a gradual 
but complete recovery. The last sign to disappear 
was the hypotonia. 


Discussion 


Metallic mercury is volatile at room temperature 
Concentrations of vapour up to 3000 g/m? can arise 
from spilled elemental mercury at room tempera- 
ture, depending on the conditions of ventilation. 
The current standard for occupational (inhalation) 
exposure to mercury vapour 1s given by the Health 
and Safety Executive as a recommended occupa- 
tional exposure limit of 50 g/m? (eight hours time 
weighted average value) applicable to long term 
exposure.” This is a standard for adults at work and 
must not be used as a ‘safe concentration’ for 
domestic exposure nor for children. 

The developing infant was exposed to a higher 
concentration of mercury while crawling on the floor 
(300 ug/m3) than occurred in the room environment 
at a height of 1-5 metres (10-12 pg/m*). An infant ts 
also liable to retain higher percentages of absorbed 
mercury in the brain than an adult. A number of 
cases of excessive absorption of mercury have been 
reported ensuing from the introduction of metallic 
mercury in an uncontrolled manner in the home.” 
We suggest mercury may be found where: 

(1) The premises were formerly used by a 
business, such as dental surgery, laboratory, instru- 
ment or jewellery manufacture or repair, farming, 
or police. 

(2) Domestic equipment—for example, a 
barometer—has been broken or children or hob- 
byists have used mercury. 

This case shows the importance of spilled 
elemental mercury as a potential health hazard in 
the home and underlines the need for specialist 
professional guidance for organisations undertaking 
the removal. The authors (RLK, AHS) will be 
pleased to give advice and the British Occupational 
Hygiene Society (1 St Andrews Place, Regents 
Park, London NW1 4LB) will refer an enquirer to 
an appropriate regional authority. 


We thank Professor O P Gray for his help and allowing us to report 
brs patient 
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SUMMARY A 6 week old girl with transient con- 
gemtal hypothyroidism is described. The hypothy- 
roidism was associated with multiple applications of 
povidone iodine during pregnancy and lactation 
This case illustrates the potential hazard of using 
topical solutions containing iodine during pregnancy 
and lactation. 


Congenital goiter and, rarely, transient hypothy- 
roidism have been reported to occur sporadically in 
infants whose mothers received iodides during 
pregnancy for a variety of non-thyroid diseases or 
hyperthyroidism. 

In these cases iodides had generally been taken 
orally by the pregnant mother.'? A few cases of 
congenital transient hypothyroidism secondary to 
maternal exposure to procedures using contrast 
media that contain iodine have been described.? 

We report a case of a prolonged but transient 
hypothyroidism without goiter in a girl whose 
mother used povidone iodine preparations during 
pregnancy and lactation. 


Case report 


A 6 week old Jewish girl of Ashkenazi ongin, the 
youngest of five healthy siblings, was referred to our 
day care unit because of a low serum total thyroxine 
concentration of 3 pg/dl (normal value >7 peg/dl) 
revealed by routine screening for congenital 
hypothyroidism. She was born at term after an 
uneventful pregnancy and delivery. Her birth weight 


was 4000 g. During the pregnancy the mother. 


washed herself almost daily with a solution of 
povidone iodine, which is a complex of iodine and 
polyvinylpyrrolidone, which releases free 1odine m 
solution, with 1% available iodine. She had also 
rubbed large areas of her skin with povidone iodine 
ointment (1%) because of spreading furunculosis. 
These procedures were continued during lactation 
until referral. 

The mother’s aunt and uncle suffered from a 
thyroid disorder, the nature of which could not be 
elucidated. 

Physical examination revealed an infant in good 
condition with mild jaundice. Her weight was 5-1 
kg, length 54-5 cm, and head circumference 40 cm. 
Body temperature was normal. No goiter was 
palpable. The face was round with a protruding 
tongue. Respiration was noisy but there were no 
signs of respiratory distress The abdomen was large 
and the liver was palpated 3 cm below the costal 
margin. A large umbilical hernia was present. 
Neurological examination yielded normal results, 
except for moderately delayed deep tendon reflexes. 
Laboratory tests revealed a serum concentration of 
free thyroxine 0-4 ng/dl (normal values 0-7-2 ng/dl). 
Thyroid stimulating hormone (TSH) was 99 U/ml 
(normal value 0-8-5 wU/ml). Indirect bilirubin was 
5-6 mg% (95 pmol/l). Thyroid antibodies were 
negative in the child and her mother. A thyroid scan 
yielded normal results. 

A diagnosis of primary hypothyroidism was made 
on the basis of raised TSH and decreased thyroxine 
concentrations. Treatment with L-thyroxine sodium 
was started. On follow up, there was an increase in 
thyroxine and a decrease in TSH concentrations , 
(Table). 
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Table ‘Chnical, laboratory, and pertinent therapeutic data m a case of transient congenital hypothyroidism associated with 
maternal application of povidone todine during pregnancy and lactation 








Age Weight Length Free Thyroid Treatment with 
(months) (kg) {cm} thyroune stunulating L-thyrovne sodium 
(ngidl) hormone (ug) 
(uUlmi) 
15 $1 545 04 9 S5Q/day 
2 55 565 35 57 SOfday 
275 60 596 34 15 2Slevery two days 
5 70 62 21 15 2Sfevery two days 
7 80 65 16 33 2ievery two days 
8° _ — 18 27 — 
12 108 74 Discharge 





“Bone age 6 months (according to Greulich and Pyle) 


Growth and psychomotor development were nor- 
mal. Treatment was stopped at the age of 7 months. 
At 1 year growth and development were normal. 

Pertinent clinical and laboratory data are summa- 
rised in the Table. 


Discussion 


Iodide inhibits biosynthesis and secretion of thyroid 
hormones if a certain threshold ıs reached in the 
serum.! Iodide readily crosses the placenta.? Tran- 
sient congenital hypothyroidism with or, rarely, 
without goiter has been reported to occur sporadi- 
cally in infants whose mothers ingested iodides 
during pregnancy for asthma or hyperthyroidism." ? 
Other cases have occurred after various procedures, 
such as intravenous pyelography, amniofetography,? 
or topical application of iodine solution during 
labour or delivery.* $ 

To our knowledge no case of transient congenital 
hypothyroidism due to topical application of iodine 
by the pregnant mother has been reported. Our case 
illustrates the potential hazard of topical iodine 
during pregnancy. The use of iodides should also be 
prohibited dunng lactation because the iodide is 
readily secreted into the milk.' 

Impairment of thyroid function due to iodides is 
transient. After withdrawal thyroid function returns 
to normal within two to six weeks.' In cases of 
congenital hypothyroidism replacement therapy 
should be started to avoid brain damage, even if it 1s 
thought that the hormonal impairment might be 
transient. 

In this instance the mother stopped iodide ap- 


plications, and we encouraged the continuation of 
breast feeding and began treatment with L- 
thyroxine. This treatment should be carefully moni- 
tored by clinical and laboratory tests. In previously 
reported cases of transient congenital hypothyroid- 
ism replacement therapy has been stopped after a 
few months, even though thyroid function returns to 
normal much earlier. As povidone iodine is a 
common topical antiseptic, not always considered by 
the mother as a drug, this may explain the aetiology 
of cases of transient congenital hypothroidism with 
high serum and urine concentrations of iodine that 
have been reported.® Topical iodine products should 
be avoided during pregnancy and lactation. 
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SUMMARY The incidence of neural tube defects ın a 
rural area of the west of Ireland from 1974 to 1985 
was 2:96 per 1000. The prevalence was unchanged 
during the 11 years. When compared with a control 
group there was no increased incidence of anaemia 
in mothers of affected infants. 





The incidence of neural tube defects in Ireland, as in 
most countries, is falling. Four Dublin maternity 
hospitals reported an incidence of 6-6 per 1000 from 
1970 to 1973! compared with an incidence of 3-98 
per 1000 from the same area 10 years later.” This fall 
in medence has not been influenced by induced 
abortions as pregnancy termination ıs not carned 
out in Dublin. A similar fall m incidence has 
occurred in other countries.? 

The incidence of neural tube defect is higher in 
Ireland than most other countnes, even allowing for 
the impact of antenatal screening and pregnancy 
termination. In Strasbourg from 1979 to 1983 the 
rate, including induced abortions, was 1-02 per 1000 
compared with a rate in Dublin over the same 
period of 3-98 per 1000.* 

It is unknown whether the incidence of neural 
tube defects is similar in all areas of Ireland and 
whether the prevalence is falling ın all areas. This 
survey aimed to report the incidence of neural tube 
defects in an area of rural Ireland from 1974 to 1985 
inclusive, to see if there was a change in the 
prevalence; and to determine if anaemia was more 
common at the first antenatal visit in mothers 
who subsequently delivered an infant with a neural 
tube defect. 


Patients and methods 


Portiuncula Hospital serves a mainly rural popula- 


tion in the west of Ireland. This retrospective study 
was based on records of all infants over 28 weeks’ 
gestation delivered in the hospital during the years 
1974 to 1985 inclusive. All available data, including 
maternity annual reports, maternity charts, delivery 
registers, and baby umt records, were examined to 
identify those infants born with neural tube defects. 
Cases of neural tube defects were defined as infants 
with anencephaly, spina bifida aperta, or encephalo- 
coele. 


Results 


During the 11 years there were 22 272 infants born 
with a gestational age of over 28 weeks. A neural 
tube defect occurred in 66 infants—an mcidence of 
2-96 per 1000 births. The yearly incidence of neural 
tube defects (Table) was analysed using the Wil- 
coxon rank sum test, taking into account four tied 
ranks. This showed no sigmficant change ın inci- 
dence over the 11 years (A=0-003) 

Of the 66 infants, 32 (49%) had spina bifida, 28 
(42%) had anencephaly, and six (9%) had an 
encephalocoele. 

The overall perinatal mortality was 67%. Of the 
38 infants with spina bifida or an encephalocoele, 16 
(42%) were perinatal deaths, six (16%) were late 
deaths, and 16 (42%) are still alive. Nine of the 
survivors are normal or have mild handicap and 
seven have moderate or severe handicap. 

We compared haemoglobin concentrations at the 
first antenatal visit in mothers of infants with 
neural tube defects with the next 66 mothers of 
similar age, parity, and social class who delivered a 
normal infant. Neither group of patients was receiv- 
ing periconceptual vitamin or iron supplements. 

Eleven of the group with neural tube defects had 
haemoglobin concentration of less than 11 gdl 
compared with only three of the control group. The 


Table Yearly number and incidence per 1000 of cases of neural tube defects 

















Year 

1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 
Delvenes 1349 1518 1608 1588 1776 2126 2302 2444 2364 2482 2428 
No with neural tube defects 7 4 5 4 1 10 3 4 4 13 11 
Inadence (per 1000) 52 26 31 25 06 47 1:3 16 17 5:2 45 
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‘mean (SD) haemoglobin of 11-6 (3-3) g/dl in the 


group with neural tube defects compared with 11-8 
(2:7) g/dl in the control group and was not signifi- 
cantly different (t=0-38, p=0-7) 


Discussion 


There is a significantly higher incidence of neural 
tube defect in the main population centres on the 
east coast of Ireland. The incidence in Dublin 1s 3-98 
per 1000 and in Belfast is 3-86 per 1000,” and both 
are higher than our own incidence of 2-96 per 1000 
It may be that our lower rate reflects differences in 
nutritional state and social structure. Unlike reports 
from other areas, we have not noted a change in the 
incidence of neural tube defect over the 11 years. 

A possible link between nutritional factors, par- 
ticularly folate deficiency, and neural tube defect 
was first reported ın 1965 * Smithells et al suggested 
penconceptual multivitamin supplementation as a 
method of reducing the incidence of neural tube 
defects. In our study there were no significant 
differences in haemoglobin values at the first ante- 
natal visit between mothers of children with neural 


tube defects and a control mothers. We have no 
data, however, for folate or vitamin Bız concen- 
trations. 


We thank Vida Tansey for statistical help 
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SUMMARY Ten infants with benign convulsions 
associated with rotavirus gastroenteritis had no 
specific antibodies in cerebrospinal fluid by enzyme 
linked immunosorbent assay (ELISA). On the other 
hand, eight of 173 patients with other neurological 
diseases had specific IgG, IgA, or IgM antibodies. 
The reason for positive ELISA results ıs discussed. 





We have reported a case of suspected rotavirus 
encephalitis detecting anti-rotavirus antibody ın 
cerebrospinal fluid (CSF) by enzyme linked ` im- 
munosorbent assay (ELISA) in this journal. We 
further examined anti-rotavirus antibody in CSF 
specimens from other cases with neurological in- 
volvement to discover the relation between rota- 
virus and diseases of the central nervous system. 


Patients and methods 
Fourteen CSF specimens from 10 infants with 


benign convulsions associated with rotavirus gas- 
troenteritis and 230 CSF specimens from 173 
patients with other neurological diseases were exam- 
ined for anti-rotavirus antibody. The specimens 
were centnfuged and supernatant stored at —20°C 
until tested. 

ELISA for antibody measurement was assayed 
using purified human rotavirus (serotype 4, sub- 
group H) and affinity purified peroxidase labelled 
goat antihuman IgG, IgA, and IgM antibodies.! 

Antirotavirus antibody in CSF was considered to 
be positive when the optic density of an examined 
10-fold diluted CSF specimen was more than that of 
1000-fold diluted positive control serum, because (1) 
if serum anti-rotavirus antibody penetrated pass- 
ively to CSF the value in CSF was less than 100-fold 
that in serum, and (2) the mean optic density plus 
two standard deviations of negative samples was 
almost the same optic density of the 1000-fold 
diluted positive control serum. Positive samples 
were examined ın duplicate and in a blocking assay. 


Results 


Fourteen CSF specimens, four paired and six at 
acute phase, from 10 infants with benign convulsions 
associated with rotavirus gastroenteritis yielded 
negative results. Eight (17 CSF specimens) of 
173 patients (230 CSF specimens) with other 
neurological diseases yielded positive results. These 
positive specimens were pretreated with rotavirus 
and showed more than 50% blocking. 

Twelve specimens were positive in specific IgG, 
eight ın specific IgM, and seven in specific IgA. The 
positive cases comprised one newborn infant with 
Escherichia coli meningitis simultaneously afflicted 
with rotavirus gastroenteritis, one infant with group 
B streptococcus meningitis who later had rotavirus 
gastroenteritis, one child with mumps meningitis, 
one child with Japanese encephalitis, three adults 
with brain tumour who received chemotherapy and 
radiation treatment, one adult with neuro-Behcet’s 
syndrome, and one child with congenital brain 
anomaly and hydrocephalus with shunt treatment. 


Discussion 


Rotavirus 1s an important cause of acute gastro- 
enteritis in children. Patients with convulsions, en- 
cephalopathy, and (suspected) encephalitis have 
occasionally had rotavirus gastroenteritis.' > 4 Anti- 
rotavirus antibodies were found in CSF specimens of 
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patients with neurological diseases that might not be 
caused by rotavirus infection. From these studies it 
was suspected that the raised anti-rotavirus antibody 
titre was due not only to mvasion of rotavirus into 
central nervous system (our former case report!) but 
also due to impairment of blood brain barner or 
non-specific intrathecal production (our 17 cases 
and the patients with multiple sclerosis reported by 
Vartdal et al). 


This work was supported by the Ministry of Education Grant-in 
Aid for Scientific Research, Japan 


References 


' Ushiyma H, Bosu K, Abe T, ef al Suspected rotavirus 
encephalitis Arch Dis Child 1986,61:692-4 

? Shinozaki T, Araki K, Ushipma H, et al Specific IgA antibody 
m nasal washes from patients with rotavirus infection Pediatr 
Infect Dis 1985,4:299-300 

3 Ohno A, Tamgucht K, Sugimoto K, et al Rotavirus gastro- 
enteritis and afebrile mfantile convulsion No To Hattatsu 
1982,14:520-1 

4 Salm T, Arstila P, Korvikko A, et al. Central nervous system 
involvement in patients with rotavirus gastroentenhs Scand J 
Infect Dis 1978;10:29-30 

5 Vartdal F, Vandvik B. Multiple scleroms J Neurol Sct 
1982,54:99-107 


Correspondence to Dr H Ushyima, Department of Pediatncs, 
Teikyo University School of Medicine, Kaga 2-11-1, Itabashi-ku, 
Tokyo 173, Japan 


Received 1 September 1986 


Improving facilities for children in an accident department 


P W RICHMOND, R C EVANS, AND J R SIBERT 
Departments of Accident and Emergency Medicine and Child Health, Cardiff Royal Infirmary, Wales 





SUMMARY A separate waiting and treatment area 
for children was established within an existing 
general accident and emergency department at 
relatively little cost. We descnbe how this was 
achieved and how it has benefited the children 
attending the department. 





Figures for attendances by children at accident and 
emergency departments in the United Kingdom are 
incomplete, but it has been estimated that there are 
two million such attendances annually.! In South 
Glamorgan we have shown that up to 20% of the 
population under the age of 15 attend the accident 
and emergency department ın a year.” 


It is generally recognised that children should be 
given priority with their assessment and should not 
be expected to wait and be treated in the proximity 
of ill, and occasionally violent and abusive, adults. 
The provision of separate waiting and treatment 
areas is a logical way of dealing with this problem 
and has been recommended for many years.* The 
Court report, however, showed that only 11% of 
accident and emergency departments provided sep- 
arate facilities for children.* In a more recent survey 
by the British Paediatric Association standing 
committee on accidents in children only 25% of 
hospitals that replied to a questionnaire provided 
separate waiting and treatment areas.' 

We describe how paediatric accident and 
emergency services were improved in an already 
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existing general accident and emergency department 
at our hospital, with benefit to the patients and staff 
and with relatively little expenditure 


Methods and results 


Our hospital is the only one with a major accident 
and emergency department in South Glamorgan, 
where the population in 1984 was 394 400, including 
76 800 children under the age of 14. This population 
increases in the summer months with tourism. In 
1985 there were 93 000 attendances, of which 75 000 
were new. Mean daily attendances of children 14 
years and under varied from 33 in January 1986 
(range 19-49) to 61 in June 1986 (range 45-85) The 
department itself was originally converted from two 
‘Nightingale’ wards built in 1883. One hundred 
years later, although priority was given to children, 
they were still managed alongside adult patients, 
sharing common waiting areas and treatment rooms. 

In 1983 the consultants in the accident and 
emergency department, together with the liaison 
consultant paediatncian, decided to establish a 
separate paediatric unit with the department 
There were initial reservations about this move from 
some senior nursing and clerical staff and there were 
also considerable financial constraints. 

A rather spacious plaster room was used only in 
the late evenings and overnight, and a waiting area 
for this facility was in close proximity. The conver- 
sion involved separating this plaster room into two 
areas by a partition wall, and a much smaller area 
was retained as the plaster room. This left a small, 
but none the less adequate room, 9’X14’, which 
already contained suction and oxygen points and a 
series of wall cupboards, all of which were retained. 
The area outside was converted into a combined 
waiting/play area. Toilet facilities were already 
available and were retained for use by the paediatric 
unit. Facilities for mothers to feed and change their 
babies were provided. The total cost of this conver- 
sion was under £2000, including provision of the 
partition wall, decoration, and labour (1983 costs). 

Children arrive through a common entrance and 
reception area and are registered before being 
directed to the paediatric area. Only children under 
the age of 11 are managed in the unit because of the 
restriction of space. The recently converted room is 
used for assessment, for treatment, and also as a 
redressing clinic, and a dental suite opposite 1s 
readily available and used for some suturing. Facili- 
ties for the resuscitation of the very severely ill and 
injured child are shared with adult patients in a 
separate area where ensuite x ray 1s available. 

The paediatric umt is staffed between 0900 and 
2100h by a registered children’s nurse together with 


nursing staff from the accident and emergency 
department. A senior house officer from the acci- 
dent and emergency department rotates through the 
unit and paediatric jumor and semor staff are 
available for consultation and visit the unit often. A 
consultant paediatncian has a laison role and is 
involved in policy making within the unit. 

The initial resistance of some staff has been 
replaced by enthusiasm. There have been clear 
benefits in the tolerance of children to examination 
and treatment and both parents and children find 
the unit more acceptable and less stressful. Separa- 
tion of the children from the adults has also helped 
in the management of the adults. 


Discussion 


‘The optimum care of children in hospital requires 
specially designed accomodation and professional 
staff trained to meet their needs and the needs of 
their parents.” 

Despite this, many accident and emergency de- 
partments are housed in existing parts of old 
hospitals and accommodation is far from ideal. 
Indeed, even some new purpose built departments 
still lack separate paediatric treatment and waiting 
areas. Children should be shielded from adverse 
sights and sounds in an otherwise busy, distressing, 
and often frightening accident and emergency de- 
partment. In a recent survey, out of 189 hospitals 
that replied, 66 did not even keep records of the 
number of children attending their departments and 
thus they can make no sensible attempt to estimate 
the demand children place on their services. In 
addition, only 15% provided a state registered 
children’s nurse, although 47% had access to a 
liaison health visitor. There 1s obviously room for 
improvement.’ 

There are only two consultants in paediatric 
accident and emergency medicine in the UK 
(Liverpool and Sheffield) and most children attend a 
general accident and emergency department, under 
the supervision of an accident and emergency 
consultant, where children account for between a 
quarter and a third of total attendances. 

The causes of attendance vary from trauma, acute 
illness, child abuse, and social disease to cot deaths, 
and staff should be adequately trained to deal with 
these matters and provided with adequate facilities 
in a warm, well lit area. Indeed, accidents are the 
principle cause of death between 1 and 15 years of 
age, and this has major implications for accident 
and emergency services 

Adaptations can be made to mprove the delivery 
of a paediatric accident and emergency service 
within existing building and financial constraints. 
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The establishment of the paediatric umt at our 
hospital has been a success, despite its limitations. 
The unit is used daily, including weekends, from 
0900 to 2100h, when most children attend an 
accident and emergency department, but it remains 
impractical to staff overnight with existing restric- 
tions on medical and nursing staff levels. Resuscita- 
tion areas are shared, but this would seem to be 
perfectly acceptable in view of the severity of the 
illness/accident, the small percentage of children 
requiring resuscitation, and the high cost of 
installing such specialised equipment. None the less, 
some paediatric resuscitation equipment is kept 
within the paediatric area. 

Despite these lumtations, however, separate wait- 
ing and treatment areas could be established in 
many existing accident and emergency departments 
with a little thought and planning and within existing 
financial constraints. 
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Herpes oesophagitis in a healthy 8 year old 


H LAMBERT AND E J EASTHAM 


Department of Child Health, Royal Victoria Infirmary, Newcastle upon Tyne 





SUMMARY An 8 year old, immunocompetent 
child developed a severe acute herpetic oesophagitis 
in the absence of oropharyngeal lesions Intra- 
venous treatment with the antiviral drug, acyclovir, 
relieved symptoms within 24 hours. 





Herpes virus type 1 ıs a commonly reported cause of 
oesophagitis in autopsy studies and in immunocom- 
promised or debilitated patients. It has also been 
reported ın otherwise well young adults, causing a 
self limiting but often prolonged ulness.'* The 
condition seems to be uncommon in healthy chil- 
dren, with only three case reports, all from 
America, aged under 16 years. We report an 
8 year old boy in whom the diagnosis would not have 
been made without the use of upper gastrointestinal 
endoscopy. 


Case report 


The patient presented with a three day history of 
progressive retrosternal pain, made worse by swal- 
lowing and unrelieved by alumimum hydroxide. He 
had been unable to eat solids and had taken only 
small amounts of fluid. He demed any ingestion of 


corrosive agents and had previously enjoyed excel- 
lent health. His mother and 6 year old brother had a 
history of recurrent herpes labialis. On examination, 
he had mild cervical lymphadenopathy and a 
temperature of 37-7°C. No other abnormality was 
found, and, in particular, there were no skin or 
oropharyngeal lesions. 

Initial investigations included a normal full blood 
count and barium swallow examination. The follow- 
ing morning, upper gastrointestinal endoscopy 
revealed severe inflammation of the whole length of 
the oesophagus, which was worse distally, with 
oedema, contact bleeding, and multiple small super- 
ficial ulcers (some in clusters, some linear, and some 
isolated). There was also a copious white, muco- 
purulent exudate. Biopsy specimens were taken for 
histopathological and virological examination, and 
later the same day herpes virus was identified by an 
electron microscopic unmunofluorescence techni- 
que. This was subsequently confirmed as Herpes- 
virus homuus type 1 on culture. The virus was not 
identified from nasopharyngeal secretions. His- 
tology confirmed the acute severe oesophagitis, 
although Cowdry type B inclusions were not seen. 

The patient was begun on intravenous acyclovir 5 
mg/kg every eight hours, which was continued for 
five days. His response was dramatic; within 18 
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. © hours be was virtually asymptomatic and able to eat 
solid food, including toast, without pain. In the six 
months since discharge he has remained completely 
well. ` 

_ A subsequent comprehensive investigation of his 
immunological system failed to show any abnormal- 
ity. This included serum immunoglobulins (sub- 
classes), T and B cell numbers, helper/suppressor 
ratio, in vitro lymphocyte proliferative responses, 
natural killer cell activity, polymorph function, and 
complement system. He had antibody titres present 
to various common viral agents, and his specific 
herpes antibody titres taken on days 3 and 15 
showed a rise from undetectable to 1/20. 


Discussion 


Labial and oropharyngeal herpes in childhood ıs 
common, and some children probably have con- 
comitant oesophageal involvement, although this 
is seldom sought This case is unusual in that the 
oesophagus seemed to be the only primary target 
organ and the oropharynx was completely spared. 
Upper gastrointestinal endoscopy allowed direct 
visualisation of the mucosa and the opportunity to 
obtain tissue for diagnostic purposes. Because of the 
degree of dysphagia, barium studies may be difficult 
to perform and as in this case do not always show an 
abnormality. Although the previous case reports 
have stated that the children were ‘healthy’ or 
‘immunocompetent’, this ın fact was assumed from 


their previous histories and comprehensive immuno- 
logical studies were not performed." é The duration 
of symptoms, in both children and young adults, 
receiving symptomatic treatment only has been 
reported as three to 17 days.'© Our patient re- 
sponded to acyclovir in less than 24 hours 
Herpes oesophagitis seems to be an acute, often 
prolonged, but self limiting condition. We suggest 
that it should be added to the differential diagnosis 
of acute oesophagitis, that endoscopy and biopsy 
examination be the investigation of choice, and that 
specific antiviral treatment may be beneficial. 
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Neonatal candida septicaemia: diagnosis on buffy smear 


H E J CATTERMOLE AND R P A RIVERS 


Department of Paediatrics, St Mary’s Hospttal, London 





SUMMARY We report a case of neonatal candida 
septicaemia diagnosed by examination of a buffy 
smear. This would seem to be a fairly simple test for 
a disease where a good prognosis 1s dependent on 
rapid diagnosis and isolation using standard culture 
techniques is notoriously unforthcoming. 





Case report 


A preterm female baby with a gestation of 25 weeks 
and a birth weight of 790 g was born by emergency 
caesarean section and transferred ex utero for 
intensive care. The baby developed moderate 


hyaline membrane disease that required ventilation 
at maximum pressures of 22/4 cm H2O and a 
maximum fractional inspiratory oxygen tension of 
0-9. Prophylaxis with antibiotics was with penicillin 
and gentamicin. Intravenous feeding through a 
central venous catheter was begun on day 15, venti- 
latory requirements having fallen. Cefuroxime had 
been substituted for penicillin due to the isolation of 
a coagulase negative staphylococcus from tracheal 
aspirate in association with a lobar collapse. 

On day 28 the baby, still ventilated, developed a 
metabolic acidosis and poor peripheral perfusion, 
and the inspired oxygen requirement rose again. A 
chest x ray film was non-contnbutory and a full 
septic screen, including culture of suprapubically 
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aspirated specimens of urne, blood, and cerebro- 
spinal fluid, yielded negative results for bacteria. A 
scanty growth of candida had been isolated from an 
umbilical and rectal swab one week previously but 
not subsequently. Invasive sepsis was suggested by a 
raised blood immature:total neutrophil ratio (max- 
imum value obtained=0-59, normal=<0-16') and a 
raised C reactive protein concentration (maximum 
value obtained=47 mg/l, normal=<5 mg/l). The 
changes in these values are illustrated in Figure 1. 
Treatment with antibiotics was changed to vancomy- 
cin and chloramphenicol and the central venous 
catheter was removed. Over the next 48 hours the 
baby continued to deteriorate with worsening hy- 
poxaemia. 

On days 31 and 32 blood samples were taken 
specifically to exclude a diagnosis of candida septi- 
caemia. The initial sample was taken from an 
indwelling peripheral arterial cannula and the later 
sample from a separate sterile arterial puncture. 
Both samples were handled aseptically and pro- 
cessed in identical ways. Each was separated by 
centrifugation at 400 g for seven minutes and the 
buffy layer of cells removed with a sterile pipette. 
The buffy layer was then spotted on to a glass slide 
cleaned with alcohol and a smear made im the 
standard manner. A Gram stain was performed and 
the slides examined under X100 magnification o1l 
emersion lens. Each smear showed large inclusions 
within the phagocytic leucocytes, which were 
stamed Gram positive and were oval in shape, 
characteristic of a yeast. It was possible to see 








budding of the yeast cells within some of the 
leucocytes (Fig. 2). The fact that the yeast was seen 
intracellularly from two separate samples convinced , 
us that this was a true fungaemia rather than- 
contamination from the skin, of the indwelling 
cannula, or of the slides during preparation. 
Blood samples were sent specifically for culture of 





Fig 2 Leucocytes from a buffy smear visualised on high 
power light microscopy A yeast cell that has budded tn four 
places within the leucocyte is shown 
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Fig 1 Total neutrophil counts, immature. total neutrophil (IIT) ratios, and C reactive protein values from 27 days of age 


through the period of candidal infection. Antfungal treatment was begun on the day of diagnosis 
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candida both before and after beginning antifungal 
treatment. Each blood sample was inoculated into a 
standard brain-heart infusion broth blood culture 
system, incubated at 35°, and examined daily. 
After visualisation of a yeast on buffy smear the 
„ baby was begun on 5-flucytosine and amphotericin 
= at standard neonatal doses, the latter being in- 
* creased over the first four days. Flucytosine was 
maintained at therapeutic concentrations {25-80 
mg/l). Forty eight hours after the start of antifungal 
treatment the baby had improved markedly, adding 
further support to the diagnosis. Candida was only 
isolated from one blood sample, which had been 
sent after beginning antifungal treatment, and was 
identified as Candida pseudotropicalis. A repeat 
buffy smear five days after starting treatment 
yielded negative results for yeasts and further blood 
and urine samples also yielded negative results. 
There was no reoccurence clinically; the baby was 
extubated on day 60 and discharged well four 
months later. 


Discussion 


Systemic candidiasis is a serious problem in newborn 
infants who, particularly when severely preterm, are 
immunologically unprimed and depleted. Matern- 
ally derived immunoglobulin G, necessary for 
candidal opsomsation, is present at particularly low 
concentrations in the very preterm infant and con- 
tinues to decline until at least 15 weeks after birth.” 
Phagocytosis is usually efficient in the preterm baby 
(as shown in this case) but intracellular killing 1s 
often impaired, particularly in stressed infants. 
Candida is a particular threat as it 1s notoriously 
difficult to isolate rapidly. Involvement of the renal 
tract is common and examination of suprapubic 
urine for budding yeasts important in suspected 
cases.? Such samples are not easy to acquire, 
however, in the smallest babies and even if positive 
do not guarantee systemic involvement. The buffy 
smear technique permits examination of small blood 
samples quickly and if positive is diagnostic. Smears 


of the buffy layer of cells ın peripheral blood have 
been used previously to diagnose bacteraemia with 
conflicting reports.4* The risk of false positive 
results when diagnosing yeast infections 1s less, due 
to their characteristic appearance on microscopy. In 
one report blood drawn from central venous cath- 
eters was positive for candida ın three cases involv- 
ing older children.° 

Candida septicaemia in this report was diagnosed 
by an inexperienced observer, illustrating both the 
simplicity and importance of this test. All cultures 
yielded negative results before antifungal treatment, 
and a diagnosis that enabled the start of appropriate 
treatment was achieved solely using this technique. 
As recovery from candidiasis seems to rely heavily 
on early diagnosis and prompt treatment we would 
strongly advocate that examination of a buffy smear 
in suspected cases be performed. 


We thank the staff of the mycology department, St Mary's 
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Personal practice 


Management of obesity 


E M E POSKITT 


University of Liverpool, Institute of Child Health, Royal Liverpool Children’s Hospital (Alder Hey), 


Liverpool 


We all think we understand obesity The layman can 
recognise tt as readily as the specialist as severe 
cases are obvious, but distinction of the normally fat 
from the mildly obese 1s extremely difficult. Super- 
ficially, the explanation for obesity 1s also simple. 
Obesity results from an excess of energy intake over 
energy output. Consequently, reducing energy in- 
take leads to fat reduction and cure. Ergo, the obese 
are either greedy or lacking in willpower—neither 
creditable traits. 

These views are, of course, too simplistic. Over- 
whelming evidence that the obese eat more than the 
non-obese 1s lacking 1? Dietary restriction 1s noton- 
ously ineffective. Yet perhaps this too 1s a misrepre- 
sentation Children may slim spontaneously during 
late infancy, male adolescence, and at other ages. 
Obesity 1s widely understood to be cured by dieting 
Both adults and children may restnct their intakes 
when they notice obesity and lose weight success- 
fully without medical advice Success with slimming 
regimens has been described as inversely related to 
the degree of medical involvement’ but, given the 
above, this could be expected. The obese referred 
for help are those who have greatest predisposition 
to obesity or greatest resistance to slimming, or 
both. 


What are we trying to achieve by treating obese 
children? 


Ideally, the aims of treatment of obesity would be to 
achieve appropriate weight for height and age and to 
keep weight within the normal range, while allowing 
normal growth. This ıs possible for moderately 
obese young children with much growth ahead. It is 
probably not possible for many grossly obese 
adolescents, particularly severely obese girls who 
are postmenarche. Yet 1f cure ıs not possible any 
reduction in fat will still improve appearances, 
increase mobility, increase opportunities for buying 
attractive clothes, and, possibly, duminish morbidity 
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from the hazards of obesity that occur ın adult lfe I 
treat obesity on the assumption that some loss of fat 
is worth achieving, even if appropriate weight for 
height and age 1s not attained 


Where should obese children be treated? 


Obesity clinics have many advantages (Table 1) but 
will not be available to all Hospital management ıs 
not essential After initial assessment obese children 
can probably be managed as well by any interested 
and knowledgeable person as by a paediatrician. 
Clinics held in schools may be more appropriately 
sited. Whoever looks after these children must 
understand normal childhood growth and nutrition 
as well as have a sincere interest in the management 
of obesity. Group treatment sessions may suit some 
organisers and some children, but long term results 
do not suggest that novel approaches to obesity have 
advantages over more traditional clinics.® 


Assessment 


The first attendance is very important Children 
with pathological cause for their obesity (Table 2) 
must be recognised and investigated. Eating habits 
and the dietary likes and dishkes of the children 
must be determined. Details of social and family 
history provide msight into the environmental prob- 
lems likely to affect children’s ability to diet. 
Baseline anthropometry is obtained and dietary and 
general guidance provided. Inadequate assessment 


Table 1 Advantages of specialised clinics in treatment of 
obesity 





Tume can be allotted for dietary and behavioural discussion 
Concentration of patiencs makes dictitian’s attendance worth while 
Precise anthropometry by same observer 

Large adolescents less ‘out of place’ than in general paediatric dinie 
Mutual support for fam'lıes through attendance at one problem clinic 
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-Table’2 Pathological conditions predisposing to obesity 





Cause 





Hypothyrorcism 
paar Growth hormone deficiency 
j Ciushing’s syndrome 
Craniopharyngioma 
Prader-Willi s 
Laurence-Moon-Bied] syndrome 
Carpenter's syndrome 
Aktrom’s syndrome 
Pseudohypopsrathyroidism 
Down’s syndrome 
Klinefelter’s syndrome 


Drug treatment Corticosteraxds 
Sodium valproate 
Reduced activity Spina bifida 


Duchenne muscular dystrophy 


Non-specific causes of mental retardation 
Skeletal causes of short stature 





or indefinite advice given on the first occasion 
children are seen may be difficult to overcome or 
correct later. 

Table 3 lists particular pomts of importance in 
history and examination Children with ‘simple’ 
obesity are often from single parent or single child 
and lower social class families. Eighty per cent will 
have at least one obese parent.® A detailed dietary 
history is essential, although tedious to obtain. I 
usually ask parents and children to work backwards 
over 24 hours recalling the foods eaten and then ask 
specifically about intake of ‘inbetween’ foods 
(sweets, chocolate, crisps and similar packet items, 
ice cream, biscuits, cake, chips, and ‘pop’) and the 
usual intake of bread, potatoes, and milk. Whether 
weekend diets differ greatly also needs to be 
determined. Some families can give clear dietary 
histories. Others insist their child eats nothing. 
‘Nothing’ is sometimes remarkably nutritious! 

Children with suspected ‘pathological’ obesity 
form a very small proportion of the total population 


Table 3 Particular clinical points of importance in 
assessment of obesity 





Clinical pomi 





History Birth weight 

Age at onset of obesity 
Family history of obesity 
Parental heights and weights 


Famuly suze and structure 
Detaled dietary history 


Distributron of fat 
Presence of hirsutes, striae, or Cushingoid facies 


Orthopaedic problems, especially sipped upper 
femoral epiphyns 


Exammation 


Pubertal development 
Presence of glycosuria 





of obese children. Most of them have Prader-Willi 
or Laurence-Moon-Biedl syndromes or other ob- 
vious handicap. Children with pathological obesity 
usually present with short stature or other symptoms 
before obesity becomes a major problem. Neverthe- 
less, children whose heights are below the 25th 
centile for age (obese children are commonly above 
average stature) deserve at least thyroid function 
tests, and all deserve more extensive investigation if 
other features suggest pathological obesity. Occa- 
sionally some investigation is necessary to reassure 
parents that their child does not have a ‘glandular’ 
problem and that they must pursue dieting to treat 
the obesity. The enthusiasm with which children 
pursue slimming advice 1s rapidly diminished by 
suggestions that their obesity may not relate to their 
food intake Thus I try to remove concerns about 
disease as quickly and as definitely as possible and 
then proceed to advise on management. 

Clinical examination must include an assessment 
of pubertal development as this will indicate the 
hkely extent of future growth and present nutriti- 
onal requirements for growth. During the pubertal 
growth spurt boys may have enormous intakes! ° 
and lose fat readily, even on energy rich diets. 
Postmenarcheal girls have fairly low energy require- 
ments and, as growth has more or less ceased, must 
concentrate on weight loss if they are to slim. 

One of the major health risks to the obese 1s the 
second rate medical care they are liable to receive. It 
is easy to feel impatient or contemptuous with the 
grossly obese and to attribute their complaints to 
their size. Hence the need for a sympathetic clinic 
atmosphere. There 1s also the sheer impossibility of 
giving these children the same precise clinical 
examination given to normal children. Palpation of 
abdominal viscera through a carpet of subcutaneous 
and intraperitoneal fat may be impossible. Blood 
pressure 1s difficult to measure accurately due to the 
large arm circumference. I usually use a leg cuff in 
adolescents, folding it over so it 1s two thirds the 
length of the upper arm. The inflatable part of the 
cuff then encircles the arm, which is necessary for 
accurate sphygmomanometry. 

Anthropometry must be performed carefully and 
preferably by the same observer on each occasion. 
Children are weighed in light underwear only. 
Weights and heights are recorded at each attend- 
ance. Beam balance and Stadiometer are advisable. 
Skinfold calipers are useful but not essential and 
should not be given too much importance. Very fat 
children may have skinfolds that are too thick for 
the gape of the calipers. Before slimming, many 
have skinfolds that cannot be raised or that will not 
pull into proper folds so the calipers gradually slip 
and steady readings cannot be obtained. Once some 


Table 4 Sites for measurement of skinfolds (left side of 
body) ın obesity 





Name of site Site 





Over tneeps muscle midway between olecranon and tp 
of acromion with arm hanging by the side of the body 


Triceps 


Biceps Over the midpoint of the biceps at same tevel as triceps 
fold with arm resting supmated on thigh 

Subscapular Just below the trp of the mfenor angle of the scapula at 
45° to the vertical 

Suprailiac In the mid-axillary lune just above the diac crest 





weight is lost, the folds are raised more easily and a 
big decrease in thickness recorded, giving a false 
impression of excessive loss of fat. Skinfolds can be 
compared with expected values on centile charts!° 
but are usually well above normal values in children 
referred with obesity. Skinfolds can also be used to 
determine total body fat from regression formulas, 
but these formulas!! !2 are very imprecise. It is 
simpler to compare relative fatness by using log 
conversions of summed skinfold measurements and 
comparing this data. I measure triceps, biceps, and 
subscapular and suprailiac folds (Table 4). 

Studies of obesity often use weight for height 
measures as indicators of obesity These have many 
problems and must be regarded as only approximat- 
ing to the degree of fatness. The formula chosen 
should be free of appreciable height, bias 8 In 
adults Quetelet’s index (weight/height?=body mass 
index) 1s commonly used. In childhood the index has 
limited use as it varies with age. Body mass index 
can be related, however, to the index of a theoreti- 
cal child of the same age with weight and height on 
the 50th centiles of growth standards to give a % 
body mass index.!? This is useful when comparing 
relative weight of children of different ages or 
one child on different occasions. Values are 
usually interpreted as <90%=underweight; 
90-110%=normal weight; >110-120%=over- 
weight; >120% =‘obese’. 


Management 


Successful management of obesity depends on 
motivation, decreasing energy intake, and increas- 
ing energy output. 


Motivation. Motivation is achieved through educa- 
tion, advice, and support. Children and their fam- 
ilies need an explanation of obesity other than the 
interpretation that they must be greedy or feeble 
because they are obese and cannot slim. I usually 
suggest that obesity occurs because obese indi- 
viduals eat more than they need, although this may 
not necessarily be more than that eaten by their slim 
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fnends next door. To slim they need ‘tos eat. 
considerably less than at present Exercise; While 
helpful, ıs unlikely alone to be sufficient to ‘slim 
children who are more than shghtly overweight. 

Parents and children also need to understand, the 
nature of slimming in childhood Almost without 
exception, slimming ın adult life involves loss of. 
excess weight. In rapidly growing children slimming 
may take place even with slight weight gain. Weight 
loss adds a bonus of weight not gained as well as 
weight loss. Indeed, it is sometimes recommended 
that children should not be encouraged to lose 
weight when slimming because of the risks of 
affecting linear growth and lean body mass. Chu- 
dren should be allowed to ‘grow into their height’. 
This may be reasonable for mildly overweight 
children, but it is not practical for most children 
referred for slimming advice. Many of these children 
are above expected adult weight at the time of 
referral. Others would have to maimtain the same 
weight for four or five years before achieving 
appropniate weight for height. Thus in most cases 
some weight loss is advisable, although families 
must appreciate that as growth proceeds, weight 
gain will ultimately occur, although fat loss, and 
therefore slimming, may continue. 

Motivation is also helped by frequent clinic 
attendances. I aim to review children three weeks 
after first being seen. Longer periods usually mean 
that children delay beginning dieting until, or give 
up their diet before, review. 


Reducing energy intake. Dieting is basically disci- 
plined eating. Children who are dieting need to 
learn to have their mouths empty most of the day. 

I do not prescribe particular ‘calone’ diets. 
Children come in many shapes and sizes, and within 
one age group the range of normal intakes even for 
the normal weight is enormous. Published data 
provide only broad outlines of the energy require- 
ments of individuals. Therefore I find out in as much 
detail as possible what the children eat and then 
adapt this so that eating is at regular mealtimes and 
snack periods and total energy intake 1s greatly 
reduced. This is achieved largely by eliminating 
snack foods, which are high ın energy, low ın satiety, 
and of poor nutnent quality. Energy intakes be- 
tween 4-2 and 6-3 MJ/day (1000-1500 kcal/day) are 
the usual result, although very small children may 
only eat in the lower ranges anyway and teenage 
boys at the peak of their growth spurt require more 
than this if they are to both slim and grow rapidly. 

The general principles for prescribing diets are 
outlined in Table 5. The amount of bread allowed 
depends largely on previous intake, but I usually 
advise no more than three rounds, except for boys at 
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Table 5 General principles for dietary management of 
obesity ` 


Wate 
a 
Confine cating to mealtimes and recognused mack periods 
Cut out low-satiety, high energy, mack foocs altogether—that i8, no sweets, 
chocolate, crips and similar packet tems, biscuits, nuts, ice cream, or cakes 
No sugar free chewing must keam to keep ther mouths empty 
Avoid fned foods, chips, and adding fat dunng cookmg or serving 
Gnill, boul, or steam roast instead 
No sugar added to cereals, to dnnks, or dunng cooking 
‘Low calone’ frut squash and carbonised drinks only 
Regulated bread, potato, and milk intake 
Consume whole foods where possible as they are often slower to cat and have 
greater satiety 
Modify school meak (Table 7) 








their growth spurt. Teenage girls who are post- 
menarche may require less, as may preschool 
children. Bread is a useful food, which is quite 
satisfying and by itself not tremendously fattening. 
But we rarely eat bread by itself and the butter, 
margarine, cheese, or jam that go with it greatly 
increase the energy intake involved with eating 
bread. Wholemeal bread ıs no less energy dense but 
may be more filling and thus more satisfying. It also 
provides fibre, which is helpful for occasional 
children who find restricted diets constipating Milk 
is another food that should be encouraged in limited 
amounts. It is a useful source of calcium. I recom- 
mend three quarters to one pint a day and no more. 
Some obese children drink several pints of milk a 
day. Potatoes similarly provide a source of both 
energy and other nutrients. One small helping per 
day of boiled, mashed (with milk but no butter), or 
baked (without added butter) will make a meal much 
more filling. Chips should be avoided. Table 6 
outlines a typical result of this dietary approach. 

Most diet foods and low energy products should 
be avoided. Many are expensive. Soft margarines, 
however, are preferable to butter as they can be 
spread thinly even when taken straight out of the 
refrigerator. Margarines are also supplemented with 
vitamins A and D, unlike butter. ‘Low calorie’ 


Table 6 Outline of possible diet on suggest regimen 
{roughly 4-2 MJ (1000 kcal)) 








Mealtime Intake 
Breakfast Cereal, milk, no sugar and/or one piece of toast, 
thin scrape of low energy margarine 
Tea, coffee, no sugar, or glass of milk 
Break Apple/orange 
Dinner Meat, salad, no potatoes 
Fresh frut 
Home - Cup of tea, piece of toast, or fruit 
Teatme Meat, vegetables, smali portion of boiled potato 
Fruit or low energy yoghurt 
Tea, coffee, low energy squash, or glass of milk 
Suppertime Piece of toast and scrape of low energy marganne 


Tea or glass of mik 





margarines help further as fats are so energy dense 
that even smali quantities on bread may amount to 
substantial energy intakes. Low energy breads may 
be useful, but children are likely to eat two slices of 
low energy bread (or two crispbreads) for every slice 
of normal bread allowed. This 1s not helpful as 
almost the same amount of butter, margarine, jam, 
or cheese goes on to one slice of low energy bread as 
on to one of normal bread. Skimmed mulk can be 
used, but in preschool children vitamin intake and 
growth must be followed carefully Sugar free and 
‘low calone’ fruit squash and ‘pop’ are essential for 
many children who are dieting as many refuse to 
drink water. Sugar free whole fruit juices (usually 
sold in cartons) are a good source of vitamin C and a 
small glass at breakfast, for example, is acceptable. 
These juices should not be used as drink instead of 
squash, as although free from added sugar, the 
number of compressed fruits in each carton makes 
them more energy dense than many sweetened 
drinks. 

Some children have undisciplined eating habits 
and very restricted tastes, with refusal to eat meat, 
vegetables, salad, or fruit. Such children are a 
dietitians’s mghtmare. It may be impossible to 
design balanced diets that are both slimming and 
acceptable to them. Sadly, few of them, although 
miserable because of their obesity, make any effort 
to learn to like new foods. 


School dinners. Until obese children modify their 
intake at school dinner they are unlikely to slim 
successfully. Obese children do not require two full 
cooked meals (dinner and evening meal) each day. 
There are therefore several alternatives to school 
dinners (Table 7). All require liaison between 
parents and school so that schools help, rather than 
hinder, children’s dieting efforts. Problems arise 
when children are entitled to free school meals and 
parents resent so little food being provided. If the 
solution is for the school dinner to become the main 
meal the evening meal must be light. Children who 
have potatoes (not chips) at school dinner do not 
need them in the evening. School puddings should 
be avoided unless fresh fruit or low energy yoghurt 
can be provided. 


Table 7 School dinners for obese children 





Meat, no pastry, vegetables, no potato, no chips, and fresh fruit or no pudding 


or 
Salad, no bread, preferably no salad dresung, no potato, and fresh fruit or no 
puddmng 
or 
Lunch ın a box brought from home with salad (cold meat/cheese/hardboiled 
egg and lettuce, tomato, cucumber, etc) and fresh frut 
Low energy soup in thermos if mmsist on hot meal 





Children who go home for lunch can be given 
salad or a light snack. Meals such as spaghetti or 
beans on unbuttered toast are acceptable if quanti- 
ties provided are modest. 

I have not found appetite suppressants any use 
whatever in the management of childhood obesity 
and do not use them. I have no experience of novel 
surgical approaches either, although occasionally 
there may be older adolescents for whom these 
procedures are the only hope for appreciable weight 
loss. 


Increasing energy output. I always recommend 
obese children to increase their output of energy 
through activity. Most make little attempt to do this 
until they have lost some weight and feel more 
mobile. Simple changes ın activity include walking 
to school rather than taking the bus or car; using 
stairs rather than lifts, and taking up cycling, 
swimming, or gymnastics in addition to formal 
games Jogging is a useful way of keeping weight in 
control, but grossly obese children are often too self 
conscious to jog to an effective extent. Success with 
dieting involves a change ın lifestyle, and without 
increased output of energy in activity children are 
going to have difficulty maintaimmng fat loss. Some 
children change their attitude and demeanour com- 
pletely with the onset of fat loss and become more 
positive and extrovert. 

In addition to exercise, I encourage children to 
take up hobbies. The difficulties many children have 
keeping to a diet are due to feeling ‘bored’ at home. 
Boredom becomes hunger and they eat. If their 
minds are occupied, particularly outside home in the 
evenings and at weekends, the amount of food 
consumed may be less. 


Follow up 


I review children within three weeks of first being 
seen Stimulus to diet follows the knowledge that 
the situation will be reviewed im the near future At 
follow up anthropometry ıs repeated and detailed 
dietary history obtained with specific enquiries 
about the ‘forbidden’ items I take this dietary 
history before I have informed the children of 
weight progress as I find when children do not lose 
weight they are tempted to confabulate over food 
intake. If the dietary history ıs incorrect or incom- 
plete it may be difficult to advise appropriately on 
further action. 

As far as possible I try to be fairly positive so that 
even when children have not lost fat and not dieted 
well they are encouraged to continue making 
efforts Where children have gained weight and yet 
slimmed due to rapid linear growth it 1s important to 
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explain this achievement to parents and’ children. 
Despair and sense of failure develop rapidly and 
discourage children from persisting with dieting. 
Where children are consistently making no effort to 
slim they are presented with an ultimatum: either 
they make an effort or they are discharged. 
When children seem to be established on therr 
diet I lengthen out attendances. I rarely leave 
appointments longer than every two months unless 
normal weight for height has been reached. It would 
be more effective to see children more often, but the 
number who can be seen at one clinic is not infinite. 


Children who fail to slim 


Children who fail to slim are, almost invanably, not 


-keeping to the diet described or are dieting for short 


periods only. There are often good reasons why 
children fail to diet successfully, although families 
may have difficulty acknowledging these reasons. 
Far too many fairly young children are expected to 
discipline and control themselves trespective of 
what the rest of the family (often equally obese) eat 
around them. Sometimes mothers make no attempt 
to modify their methods of cooking to produce less 
fattening diets. Often parents are not strictly honest 
in the clinic about what the children are eating and 
children learn that there is no particular reason to be 
truthful about their intake. Sometimes children do 
no cooperate with parental efforts to provide a 
suitable diet. This may be a minor behavioural 
disturbance but when it becomes sufficient to upset 
family equanimity or to cause a real nft between 
child and parents it is doubtful whether it ıs worth 
persisting with the slmmung regimen. Under such 
circumstances it 1s unlikely that efforts to slim the 
child will be effective anyway 

Some children are embarrassed or miserable 
because they are overweight. Many of these children 
develop much more positive approaches to school, 
activity, and relationships with others when they 
lose weight. Some have major behavioural problems 
and their obesity is secondary to these These latter 
children may benefit from psychiatric help if they 
and their parents are prepared to accept such 
help—which is not often. But in management of 
routine cases of childhood obesity I do not feel 
psychiatric involvement has particular advantages. 


Achievements 


The diet I prescribe may seem too rigid and 
puritanical. Normal active children who follow the 
general principles, however, will lose weight. Many 
lose weight satisfactorily, despite some dietary 
lapses. When this is so absolute adherence to the 
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diet is unnecessary, although guidance should be 
given over where lapses are occurring so that, 
should slimming cease, action can be taken to 
modify the diet."I explain to parents and children 
before they start dieting that dieting 1s difficult and 
initially children will feel hungry—but, provided 
‘hunger is not sated, that indicates fat is being 
metabolised Most children find after a few days of 
sticking to the diet that their appetite lessens. 

_ Sadly, many children referred are so overweight 
that even if they lose weight at the rate of 500 g a 
week (a typical mitial rate in an adolescent, which 
generally slows after the first weeks) they may have 
to diet for a year to lose all their excess weight. 
Thus, whereas most children who follow the diet 
initially do lose weight, few manage to persist 
sufficiently to. lose all excess weight. Attitudes to 
exercise and food change over time, however, and 
rebound does not necessarily occur—or at least not 
immediately. Lapses and rebound are common 
during school holidays and over Christmas. It may 
be difficult to get children back onto strict diets once 
major dietary lapses occur 

Strict dieting of obese children can lead to slowing 
of linear growth.'4 This is difficult to assess im 
children who are in the pubertal age group and 
consequently crossing height centiles at different 
ages. It is not a phenomenon I have observed to a 
great extent. 

It is often stated that dieting in childhood should 
not be encouraged because of the risks of inducing 
anorexia nervosa. Almost regrettably, none of my 
obese patients has shown the slightest tendency 
towards anorexia nervosa. There 1s, however, a risk 
that excessive encouragement of slimming pro- 
grammes for mildly overweight children may induce 
slimming obsessions among their normal weight 
peers. It 1s these latter children who are at real risk 
of anorexia nervosa. 


Prader-Willi syndrome 


Children with this syndrome present a desperate 
problem for which I have no effective answer. Their 
low intelligence, often negative behaviour, hyper- 
phagia, and low resting metabolic requirements 
make dietary management extremely difficult. 
Energy intakes have to be very low (50% or less 
than expected for age) to achieve weight loss." 

Relatives, and even parents, may regard such strict 
dieting as ‘cruel’ and fail to cooperate with the 
regimen. As with other children who are uncoopera- 
tive over dieting there is little point in pursuing diets 
that precipitate major behavioural disorders or 


introduce conflict withm the family, particularly 
when, as with Prader-Willi syndrome, long term 
achievements are so disappointing. 


Conclusion 


The treatment of obesity 1s basically a salvage 
procedure We are trying to correct a situation that 
should never have arisen. Prevention is more 
important than treatment. Somehow we need to 
prevent obesity before it occurs or, at least, treat it 
before it gets severe Recommendations on preven- 
tion abound, but so far there is little evidence of the 
long term effectiveness of any of these recommenda- 
tions Without effective means of prevention or 
novel means of treatment, the alleviation of obesity 
by exercise and dieting remains the only effective 
form of management. And its success 1s limited. 


References 


' Widdowson EM A study of individual children’s diets onda 

HMSO, 1947 (MRC Special Reports Senes No 257 ) 

Poskitt EME, Cole TJ Nature, nurture and childhood over- 

weight Br Med J 19781:603-5 

Rose HE, Mayer J Activity, calone intake, fat storage and 

energy balance of infants Pediatrics 1968,41:18-29 

Poskitt EME, Cole TJ Do fat babics stay fat? Br Med J 

1977 4:7-9 

Rolland-Cachera MF, Dehceger M, Bellisie F, Sempe M, 

Gouilioud-Bataille M, Patois E Adiposity rebound in children 

a simple indicator for predicting obesity Am J Clin Nutr 

1984 ,39:129-35 

© Poskitt EME. Obesity in the young child whither and whence? 

Acta Paediatr Scand 1986,323(Suppl) 24-32 

Bruch H Psychological aspects of obesity in adolescence 

Am J Public Health 1958,48:1349-52 

8 Court JM, Johns N, Wilson M. Obese children and their 
families. a study of a discussion group Aust Paediatr J 
1977,13:170-5 

° Truswell AS, Darnton-Hill I Food habits of adolescents Nutr 
Rev 1981,39%:73-88 

10 Tanner JM, Whitchouse JM Revised standards for triceps and 

subscapular skinfolds for Bntish children Arch Dis Child 

1975 ,50:142-5 

Durnin JVGA, Rahaman MM The assessment of the amount of 

fat ın the human body from measurements of skinfold thickness 

Br J Nutr 1967,21:681-9 

12 Brook CGD Determination of body composition of children 
from skinfold measurements Arch Dis Child 1971,46:182-4 

3 Cole TJ A method for assessing age—standardised weight-for- 
height in children seen cross sectionally Ann Hum Biol 
1979 ,6:249-68 

4 Brook CGD, Lloyd JK, Wolff OH. Rapid weight loss in 
children Br Med J 1974;iii:44-5 

'S Holm VA, Pipes PL Food and children with Prader-Willi 
syndrome Am J Dis Child 1976,130:1063-7 


N 


w 


a 


v 


1 


Correspondence to Dr E M E Poskitt, University of Liverpool, 
Institute of Child Health, Royal Liverpool Children’s Hospital 
(Alder Hey), Eaton Road, Liverpool L12 2AP, England 


Archives of Disease in Childhood, 1987, 62, 311-313 


Personal view 


Learning from our patients 


J GOODALL 


North Staffordshire Hospual Centre, Stoke-on-Trent, Staffordshire 


Paediatricians in training learn not merely from 
tutors and textbooks but directly from children, too. 
Learning never stops and as we look at their 
emotional, conceptual, and spiritual development 
we may still learn from children lessons to apply to 
ourselves, our society, and our own priorities. 


For good emotional development, committed 
relationships are vital 


In the film ‘Getting to know each other’ Aiden 
MacFarlane has illustrated excellently the point that 
new babies are programmed for relationships, the 
natural key figures being their parents.’ An older 
film, by Robertson, ‘A two year old goes to hospital’, 
showed the catastrophic effect on the child of an 
unaccompamed admission.” Emotional and physical 
pining portrayed the child’s reaction to this experi- 
ence. Chronic as well as acute social deprivation 
produces emotional and physical stunting. All this 1s 
now bread and butter to paediatricians and 1s also 
recognised intuitively by good parents, whose pri- 
ority is to diminish problems for the child in crisis 
whatever the cost to the family. It 1s when parents 
are not prepared to think in these terms that 
paediatricians worry, although to see them respond 
to gentle pressure ts usually to witness the enhance- 
ment of all the inter-relationships concerned. 
There 1s, however, a distinction between standing 
by a child in need, who would not understand 
alienation, and pandering to that child’s wishes for 
evermore. From toddlerhood on, parents have to 
learn a new kind of commitment, that of teaching 
the child that love can include a firm ‘no’. Young 
parents fear that to oppose their child conveys lack 
of love, and it can be as much a discipline for them 
to apply correction as it ıs for the child to be 
corrected, yet it is in the balanced practice of loving 
direction that relationships and behaviour both 
mature. As poor parenting tends to be an mherited 
disorder and courts and clinics are filled with the 
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consequences of disturbed family relationships, it 1s 
never too soon to try to ensure that a child has 
warm, personal care on the one hand but fair limits 
to freedom on the other. Discipline may need to be 
reinforced by the child’s temporary alienation within 
the family—for example, to the bottom step of the 
stairs—with apology and forgiveness to follow, 
restoration being marked by a kiss and a cuddle 
Adapted for age, this process should go on to build 
the foundation for adult relationships. 

Doctors are not immune from problems with 
relationships and many a doctor’s family must know 
this all too well. It is possible to work very hard at 
our jobs but to give no input at all to knowing and 
nurturing friends and relations. Mutual vitality is 
therefore sapped, to the deprivation of all con- 
cerned. 


The design for conceptual growth is from 
egocentricity to altruism 


One reason why toddlers get into such trouble is 
because they are totally egocentric ın thought and 
have yet to learn to see things from someone else’s 
viewpoint. Unenlightened parents (and unenlight- 
ened professionals) make the mistake of thinking 
that children really think like adults and are just 
being deliberately perverse when they transgress, 
yet mystifying rules of acceptable behaviour have to 
be learned and this takes time (and consistency). 

A new baby cannot even think in toddler terms, 
yet there is a noteworthy ‘other centredness’ made 
apparent by the great interest displayed in other 
people from the start. It is this that forms the basis 
for the child’s responsiveness as relationships are 
built up. Interest in others, however, does not spell 
understanding of others and in these terms the child 
remains egocentric for at least two years. This, 
combined with the growing sense of power exper- 
enced with increasing mobility, produces the nega- 
tivism of the toddler. By 3 years of age, ability to 
compare self with others has developed so that the 
concept of being ‘big’ (and therefore brave) or 
‘bigger than’ (and therefore more deserving or more 
belligerent) begins here. Things tend to preoccupy 
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more than people, although there remains a need to 
‘report back (on happenings and acquisitions) to care 
givers. Matching, categorising, and competing all 
begin in the preschool child and it ıs appropriate that 
they should do so. Judgment 1s, however, entirely 
face value and the awareness that things are not 
~ always what they seem only begins between the ages 
of 5 and 7. Even then, deductions often remain 
faulty with a face value element. Hence the child 
who had heard someone say that we are made of 
dust and return to dust informed his mother that 
someone was coming or going under the spare 
room bed! The double meaning of ‘dust’ in this 
context (as well as other proverbs and parables) 
would not normally be fully understandable 
until a child reached 10 years of age It 1s from 
11 to 14 years that children begin to think in the 
abstract, and whereas one may witness a generous 
spirit ın quite little children, true altruism (based on 
thought for the needs of others in contrast with 
looking after oneself) is a mark of early adolescence. 
The response to the Ethiopian appeal by so many 
teenagers showed how genuine was their concern for 
others as well as the less mature reaction of copying 
a pop star. 

The whole design in conceptual growth is, there- 
fore, one of getting away from self centredness and 
enhancing other centredness, which was there from 
the start but needed to grow into full potential. 
Growth spurts may be painful and children need 
loving, understanding supporters to ensure that 
painful experience results m growth rather than 
arrest. Prolonged illness, with recurrent hospital 
attendance, will accelerate conceptual understand- 
ing as may (though not invariably so) a high 
intelligence. There will be times when face value 
judgment can prevent anxiety, because implications 
are not understood, but it can also provoke it, 
because what is seen ıs perceived as being worse 
than it is. Thus a 3 year old on an intensive care umt 
may be relieved to see a sibling there at all without 
understanding (and so fearing) the attached equip- 
ment, yet a 7 year old, big enough now to know that 
people sometimes die in hospital, may be termfied 
when a parent has to be admitted, even for a trivial 
reason. Attendant adults should have enough ın- 
sight to see things through the child’s eyes and make 
the necessary interpretations. 

As we look at the normal pattern of conceptual 
growth in childhood and then survey the world scene 
it would seem that nations and individuals are at a 
stage of arrested conceptual development. Hostility 
between races and nations acts out ‘I am bigger than 
you’. The de-forestation in Africa has followed on 
people’s regarding trees as firewood yet being 
ignorant of their implications for rainfall and soil 


erosion. Nearer home, we constantly hear of acts of 
violence, traffic accidents, or family breakdowns, 
many of which are based on a persistence of 
egocentricity. Perhaps the emergence of a spectator 
(rather than a participator) society prevents the 
personal interaction that would bring more thought 
for others. Acquisition of locomotor power, too (as 
at toddler level), may encourage its display. Is our 
own profession immune? 

In neonatal care we have had to learn to de-centre 
and to include the family even in high dependency 
units. Face value judgment (‘We must rush this baby 
off for surgery’) has given way to deeper implica- 
tions (‘Family involvement must start first’). We are 
entering an era where insight is immensely 1mpor- 
tant, for on the one hand is the attitude that 
painful problems should be despatched or ignored. 
Thus abortion for potential handicap is increasing, 
while facilities for those living with handicap 
are concurrently decreasing. (To send such 
children ‘into the community’ is only attractive 
at face value unless the implications of this have 
been anticipated and prepared for.) On the other 
hand, there ıs more and more that can be done 
in life threatening states to stave off the inevitable. 
Face value judgment could say that we must 
do it because it 1s there to do, but insight suggests 
that peaceful death, even in hospital, should not 
become an anachronism. That the public ıs not 
altogether happy with the way that medicine is going 
is made clear to us by the vogue for alternative 
forms of treatment We could be thwarting valuable 
experiences for patients and for ourselves by fauling 
to see that pain may be necessary for growth (as in 
pruning) or correction (as ın surgery). It cannot 
always be evaded, but neither should it be inflicted 
unsympathetically. If it is to bring optimal benefit 
there must be personal support during a painful 
process. 

As individuals, doctors have probably been very 
much at rsk for perpetuated egocentricity. The 
current revolt against paternalism and authority 
(albeit themselves the marks of an immature cul- 
ture) may be creative in our own maturation, so that 
at last we take a greater interest in looking at things 
from the patients’ viewpoints rather than our own. 
Untempered, technology could bring us into a total 
and fascinated preoccupation with the many new 
discoveries. Yet our very entry into a caring 
profession should mean that these exciting develop- 
ments are tools towards the attainment of ideals ın 
care, rather than their controlling us. We must not 
arrest at a ‘me, too’ level without weighing up 
whether what glitters really 1s golden or whether 
there are more worthwhile aspects requiring greater 
input that have passed others by. There is a real rsk 


that, unless we think through these issues, we each 
become trapped by our own egos and, by definition, 
remain less mature than we ought to be. Even to be 
disease centred is not enough, for this could spell 
ongoing aggression at a time when to be patient 
centred would mean terminal care. 


Spiritual awareness may emerge at times of crisis 


When a family suddenly faces a harsh and inescap- 
able diagnosis their former preoccupation with 
material prosperity and the accumulation of posses- 
sions and status proves to have been building on 
shifting sand. Parents often comment how they 
would give away their all 1f only this could save their 
child’s hfe. Dying adolescents, minds now mature 
enough to think up huge questions, may start a 
search for spiritual wholeness as other hopes disin- 
tegrate Some have taken their parents with them on 
this search, to their mutual comfort. 

Yet many a paediatncian with ears to hear 1s 
likely to have met at least one very young child for 
whom spiritual awareness ts such a reality that 
profound statements of faith can be expressed 
without inhibitron or embarrassment The child’s 
mind is too young to grasp that everyone does not 
necessarily hold the same views, yet the child’s spirit 
is so alive with the truths perceived that they 
unaffectedly spill over into ordinary conversation. 
One such 9 year old commented, quite naturally, 
how she could not have endured her bone marrow 
transplant without the Lord’s help. Poetry and 
prayers, written in an isolation tent, give moving 
evidence that for her, spiritual life was a reality to be 
lived in terms of a committed relationship between 
her and the Lord God Almighty Himself. Her 
experiences of suffering had no doubt accelerated 
her intellectual and conceptual development as, 
even at that age, she was able to recognise the 
purpose of her treatment and make up her own 
mind to accept ıt. Yet she was untroubled by the 
doubts and agnosticism of older intellects and able 
to accept her troubles without resentment, though 
not without questions. For her, life’s meaning was in 
relationships. As she put it, ‘Without mum and dad I 
don’t know what I would do. I mean I wouldn’t have 
anyone to love or care for. Without you Lord my 
saviour, I wouldn’t be able to go through with all my 
treatment.’ She was no goody goody, but this added 
to the impact of her spiritual awareness on all who 
met her. 

We live in a materially minded society, yet as care 
givers doctors may be assumed to have different 
priorities. Is this really so? It 1s possible for us to be 
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so preoccupied with facts and figures, delighting in 
diagnosis, discussion, or debate, that we’ may be 
very clever—yet not wise enough to see that we are * 
spiritually deprived and dwarfed. It is at the root of 
Judaeo-Christian beliefs that we are made in the 
image of God, which includes the idea of being in 
relationship with Him. Some of the old divines and _ 
older artists picture man gazing into the Creator’s 
face with the same look of rapt adoration that a baby 
can give to a parent. Yet if this regard is not 
happening (through disbelef or disconnection) 
there will be a consequent spintual failure to thrive 
and a powerlessness that leads to spiritual death, 
unless the relationship can be restored. It is the 
Chnistian message that this can be done—indeed, 
that divine imtiative has been taken through the life, 
death, and resurrection of the Lord Jesus Christ to 
direct us toward contrition, forgiveness, and recon- 
ciliation with Him. To climb down hurts pride but is 
the lift off to new insights and changed prionties. To 
dismiss all this as a cranky creed or flight of fancy is 
to make a false deduction. Personal histories from 
all age groups affirm that spiritual life is one lived in 
a relationship that at last fills the previous God 
shaped gap. Struggling to fill this alone brings the 
alienation, infighting, and disease now pervading 
social, professional, and personal lives. It sometimes 
takes a crisis to see that, like all others, this supreme 
relationship needs nurture yet, like no other, is open 
to all 

The pages of this journal are not the place for full 
discussion of this important topic, but perhaps our 
little leukaemic friend can have the last word: 


“The Lord loves us, we all should know that. 
He cares for us too. 
Buy a bible, read ıt and then perhaps people will 
understand 
Understand that the Lord does not want WAR. 
He want peace for his people. LISTEN TO 
THE LORD. He trust and loves us. AMEN.” 


My thanks to Edwin Hill for ntroducimg me to his patient, Rachel, 
and to her parents for being so willing to share her writing with a 
wider world 
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Growth and childhood asthma 


Sir, 

We read the recent article by Dr Balfour-Lynn with 
interest.' In this study the prepubertal height centile from 
a ‘distance’ chart of each individual child was extrapolated 
to the adult centile as an assessment of final height 
prognosis. It is the degree of epiphysial maturation, 
however, that determines the proportion of growth that 
has occurred and hence the height potential remaming, 
only 40% of the children in this study had an assessment of 
bone age. A further assumption was the use of develop- 
ment of pubic harr as a sign of the onset of puberty. Pubic 
hair, which ıs predominantly associated with adrenal 
androgen secretion, is not necessarily a sign of the onset of 
puberty Luxurious development of pubic hair 1s common 
in children with absent puberty secondary to hypogonado- 
trophic hypogonadism or gonadal dysgenesis 

Figure 1 of this article depicted the timing of the growth 
spurt of a boy with asthma coincident with the onset of 
puberty One of the characteristics of puberty in boys ts 
that the onset of the spontaneous growth acceleration 
occurs late in puberty, between genitalia stage 3 and 4? or 
more accurately at the attainment of a 10 ml testicular 
volume. Clearly, in Figure 1 the growth spurt was either 
unrelated to the spontaneous growth acceleration of 
puberty and perhaps due to ‘catch up’ growth secondary to 
effective treatment or the assessment of the onset of 
pubertal maturation was incorrect If the former was 
correct then the growth pattern was not due to delayed 
puberty; the latter would put the accuracy of the entire 
study into doubt. The data presented showed a loss of the 
harmony of normal growth and puberty, and this usually 
points to an endocrine abnormality.? 

Such a longitudinal study should be an important 
contribution to our understanding of the growth of 
children with asthma, many of whom have delayed growth 
and puberty. The data presented and the errors in 
methodology, however, do not permit the conclusions that 
Dr Balfour-Lynn has made. 


R STANHOPE and M A PREECE 
Institute of Child Health, 
London WCI 


Dr Balfour-Lyno comments. 


It is intnguing to learn from the department made famous 
by Professor Tanner that children who faithfully follow 
one of the centile lines on his growth and development 
charts throughout the whole of their growing bfe cannot be 
considered to have grown normally In this study all 66 
children were directly observed to do this up to at least 10 
years of age, during the most severe penod of their 
childhood asthma. Thirty five children continued to follow 


their chosen centile, whereas 30 were observed to have 
delay in the onset of puberty with a typical growth delay 
curve, even though in many this coincided with an 
unprovement in their asthma and some, like the child in 
Figure 1, were actually free of symptoms Satisfactory 
catch up growth occurred in all these children. If this does 
not mean that asthma has no direct effect on growth, apart 
from indirectly by causing pubertal delay, then Professor 
Tanner’s charts should no longer be considered acceptable 
standards and should be scrapped ın every paediatric clinic 
in the country Support for this study was found, however, 
in 40% of these children from bone age predictions, a 
percentage highly acceptable to statisticians if not to 
Professor Preece and Dr Stanhope. Moreover, support was 
also presented from 91% of the parental heights, a fact 
ignored by them. 

Pubic hair was mentioned ın the assessment of puberty 
as Professor Tanner included it in great detail in all his 
charts ? It was not noted to be the first sign of puberty in 
any of the boys, but it was m two girls If this ıs not 
acceptable as a sign of the onset of puberty then it means 
that the delay was even greater in the girls in this study 

It is absurd to suggest that all this consistent data is 
destroyed by the chart of one boy. He had the greatest 
delay ın the onset of puberty of all the children in the study 
and consequently the greatest centile loss in height during 
the deceleration in growth velocity Thus his pubertal delay 
curve was used as it was the most dramatic, though 
possibly some smoothing off by the medical artist has 
caused a little confusion His growth curve was especially 
interesting as he was one of the milder cases of asthma He 
was successfully treated with regular sodium cromoglycate 
from the age of 7 to 11 years, after which he rarely needed 
to use a salbutamol inhaler and was soon entirely free of 
symptoms There is no way his growth delay could be 
directly attributable to asthma or treatment Because of his 
pronounced pubertal delay, however, he was carefully 
observed as his parents were by then more concerned with 
this than his asthma Changes were first detected ın his 
testes when seen at the age of 15-8 years (accuracy to 
within six months), which were obvious six months later 
When he was aged 16 8 years his genitalia had reached 
stage 3 and pubic hair was first noted A growth velocity 
curve shows that his peak height velocity corncides with 
this stage Marshall and Tanner, in the paper quoted by 
Professor Preece and Dr Stanhope, noted peak height 
velocity at stage 3 of puberty, though ıt occurred more 
commonly at stage 4* Marshall and Tanner, however, 
were recording a senes of children with normal growth, but 
in my experience of pubertal growth delay the greater the 
delay the more dramatic and earlier the growth spurt once 
puberty develops 

In this study the methodology used for the assessment of 
growth, puberty, and bone age prediction have relied 
heavily on the work of Professor Tanner It is surprising 
that this ıs no longer acceptable to his old department. 
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Screening for the detection of 
congenital dislocation of the hip 


Sir, 

We have read with interest the special report on ‘Screening 
for the detection of congenital dislocation of the hip’ 
prepared by an advisory committee for the Secretary of 
State.! It ıs recommended that the Ortolan/Barlow man- 
oeuvre be carned out within 24 hours of birth, first the 
Ortolant procedure then the Barlow manoeuvre, ‘with the 
thumb on the inner side of the thigh, backward pressure is 
applied to the head of the femur,’ if a ‘clunk’ ıs obtained, 
‘the head ıs said to be subluxatable (dislocatable)’ In other 
words, the hip 1s dislocated. 

One of us (CHC) has noticed increasing laxity in the hip 
joint of an infant who has been repeatedly examined to 
show physical signs to junior medical colleagues In view of 
the risks assoctated with ‘excessive mantpulation of the hip 
joint’, the advisory committee recommend that ‘duplica- 
tron of the examination by both midwife and doctor should 
be avoided Each maternity unit should determine its own 
policy in this respect to ensure that there 1s only one 
examination ' We submit that this advice 1s unrealistic and 
that in practice a midwife who discovers that she can 
dislocate a hip will continue to ask the resident doctor to 
confirm her finding and this will be checked by a paediatric 
registrar or consultant, or both The orthopaedic surgeon 
will probably carry out a further examination before 
applying a splint for what has become a recurrent 
dislocation. 

The Southampton expenence” of an increasing incidence 
of late congenital dislocation ın an area practising enthu- 
siastic neonatal screening with a reluctance to undertake 
unnecessary early splinting leads us to the conclusion that 
Barlow’s manoeuvre in the first two days of life was 
converting normal joint laxity into established dislocation. 

Barlow’s manoeuvre does not distinguish between a 
normal hip and one that untreated will develop an 
established dislocation. Barlow showed that dislocatable 
hips are much more common ın the first three days than 
later in the first week, and no cases of late dislocation were 
discovered in his infants who were first examined after the 
age of 3 days.’ 

We consider that during the first 48 hours of life when 
ligamentous laxity ıs so common great care should be taken 
not to dislocate a baby’s hips either by swaddling with 
adducted thighs or by Barlow’s manoeuvre. At this time 
chnical examination should be directed to discovering 
established dislocation by looking for asymmetry, apparent 
shortening of the femur, restriction of abduction, and 
a ‘clunk’ by the Ortolam procedure 

We welcome the recommendation that repeated ex- 
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amınatıons for dislocation of the hip should be`carried out 
throughout infancy because the evidence indicates- that 
some dislocations are undiagnosable at birth“and develop 
later ~ K Bs 
C H Curernam-and D H Garrow 
Wycombe General Hospital, 
i High Wycombe, 
‘ Bucks HPII 2TT, 
and Roughwood Farmhouse, 
Chalfont St Gues, 
Bucks 
Sir, 
It has always been my umpression that the chance of 
detecting congenital dislocation of the hip would be 
increased 1f the number of examinations by an experienced 
observer were increased In the recent article on congemutal 
dislocation of the hip it is stated, ‘In view of the risks 
associated with excessive manipulation of the hip joint, 
duplication of the examination by both midwife and doctor 
should be avoided.” 
What ıs the scientific evidence that there are such nsks, 
and if there ts indeed a risk what is tts incidence? 
I BLUMENTHAL 
Oldham and District General Hospital, 
Oldham OLI 2JH 
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Dr Dunn comments: 


Thank you for inviting me as a member of the SMAC/ 
SNMAC working party under the chairmanship of 
Professor E Stroud to respond to these letters. 

Drs Cheetham and Garrow’s first point deals with a 
semantic problem Most abnormal hips at birth are of the 
unstable, subluxatable variety. They can be partially 
dislocated by backward pressure when the thigh is ad- 
ducted and flexed We included the word ‘dislocatable’ in 
parenthesis because this term 1s in common use, even 
though such hips do not fully dislocate, as may be shown at 
necropsy. 

Next they question our exhortation to avoid excessive 
manipulation of the hip‘ joint, a point also raised by Dr 
Blumenthal The working party thought ıt impcrtant to 
emphasise that repeated examination might damage an 
unstable hip. While there 1s no clinica] evidence to support 
or refute this belief, manipulation of the unstable hip at 
necropsy seems to increase hip instability The artery in the 
ligamentum teres 1s also vulnerable to trauma. Of course, 
it was appreciated that some repetition of hip examination 
was necessary as part of the ongoing screening process as 
well as to confirm the diagnosis in suspected cases 
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In their third paragraph Drs Cheetham and Garrow 
draw attention to the Southampton study., makıng refer- 
ence to ‘an area practising enthusiastic neonatal screening 
with a reluctance to undertake unnecessary early splinting 
leads us to the conclusion that Barlow’s manoeuvre in the 
first two days of life was converting normal joint laxity into 
established dislocation ’ My own interpretation 1s different 
and may be found elsewhere ! 

Next your correspondents claim, on the basis of 
Barlow’s 1962 study, that hips that become stable in the 
first three days of life will not dislocate later. If this was 
Barlow’s experience then he was indeed lucky Over the 
years I have observed 25 occasions when unstable hips 
became stable in the first week of life but subsequently 
required treatment for dislocation or dysplasia. This 
evidence was available to the working party and influenced 
the advice they gave It will be published in due course 

For reasons just discussed Drs Cheetham and Garrow 
conclude that a baby’s hips should not be examined during 
the first 48 hours of life In my view this 1s dangerous 
advice and in the past ıs likely to have been responsible for 
many of the missed cases of congenital dislocation of the hip 
in babies that have been examined ‘at birth’. At the same 
time they recommend that neonatal examination should 
seek signs of established congenital dislocation of the hip 
with limited abduction, shortening of the leg, etc. The 
working party also made this recommendation, though in 
fact these classic signs are quite rare at birth and are 
often associated with neuromuscular disease or severe 
prenatal oligohydramnios due to Potter’s syndrome 
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Case conferences—for child abuse 


Su, 


I think it is excellent that the Archives are publishing the 
beginnings of a debate on the issue of case conferences for 
child abuse.’ The policy document on child abuse written 
by the Society of Clinical Psychiatnsts requires response 
In my view what 1s put forward about case conferences 1s 
one sided, and although they may represent many profes- 
sionals’ considerable anxieties about the system, there are 
other views and research.' The notion that case confer- 
ences are ‘one of the most pernicious aspects of the (child 
abuse) procedures’ requires challenge 

The notion that because case conferences are danger- 
ously irresponsible because of having no continued 
existence ın their own right is in my view an ulogical and 
unhelpful statement Professionals attend case conferences 
in role and they have to be personally accountable for any 
decisions that they help make The current draft guidelines 
from the Department of Health and Social Services 
(DHSS) (Apni 1986) emphasise the responsibilities of 
conferences to ‘produce and record clear, timely and 
reasonable recommendations to the agencies providing 
services’ Chairing should be ‘by an experienced person, 


not directly involved ın supervising the case at field level’ 
The responsibility for the management of child abuse 1s not 
placed on the case conference but on the agencies 
providing services and both through recommendations 
about chairing and key work social services departments 
are given this responsibility ım a clear, precise way 

The second point 1s made that case conferences ‘entail a 
gross breach of professional confidence. “Character 
assassination” may proceed without even the safeguards of 
a court of law’ and that there 1s ‘an unrestricted and 
irrevocable dissemination of defamatory allegations.’ Yet 
on the other hand, inquiry after inquiry indicates that 
someone somewhere has the information that, if ıt had 
been shared, might have prevented the death of Jasmine 
Beckford. Hallatt and Stevenson have indicated that 
anxiety about such cases can be massive, case conferences 
can be contagious, and anxiety can increase and escalate 
and decisions can be made that are unhelpful and not 
thought through.” It is vital that good chainng takes 
control of what information 1s shared and is aware of group 
processes that can be destructive and those that can 
mobilise resources and concerns for the family. In my view 
the directive from the Home Office and DHSS,° which 
enabled the police and other professionals to take part in 
conferences and share information, has been a power for 
good, particularly when decision making 1s by consensus 
and respects the interests of the child without an unneces- 
sarily punitive approach to the parents 

There is a criticism that case conferences are imeffectual 
because’ 

(a) Conferences cannot make crucial decisions, only 
highly trained professionals can 

(b) Even if people are there who can make such crucial 
decisions, they cannot do so unless they have had a proper 
contact with the case 

(c) Treatment cannot be offered unless the resources, 
both human and context wise, are known about 

(d) The case must be kept under review by a skilled 
professional. 

In my view this series of arguments about case confer- 
ences ıs fallacious It 1s true that often professionals who 
could make such assessments and therefore contribute to 
decisions are not present because they are not involved 
Child and family psychiatric teams are not used sufficiently 
to help conferences think about the long term possibilities 
and needs of particular cases. If such a professional has 
made an assessment of the family, however, he should 
have no difficulty convincing the case conference of the 
needs of that family and the facilities available for it, 
because so often the court will have to be convinced of the 
same issues Case conferences will be only too pleased if 
such a skilled professional offers to take on the supervision 
and work with families and to use the conference for 
statutory professionals to report on progress or otherwise. 

Drs Chapman and Woodmansey are really putting 
forward an impassioned plea that child and family 
psychiatne professionals do play a role in the management 
of child abuse.* As a result of having chaired most child 
abuse case conferences at Great Ormond Street for almost 
20 years, I am ın absolutely no doubt that the case 
conference system can be a highly effective way of bringing 
together information from many different sources, for 


integrating them, and beginning to answer the very 
questions that are raised in this article—that is, what 1s the 
need for protection, what is the need for work, who should 
carry this out, and how should it be supervised? 

If we follow the DHSS guidelines I will gladly be 
handing over the chairing of such conferences to my social 
work colleagues. I hope I will continue to be present and 
that myself and my colleagues will still continue to do 
assessment work with famulies that I hope will assist 
conferences to make the sort of decisions that sadly do not 
seem to have occurred in Drs Chapman and Woodman- 
sey’s experiences. 
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Sir, 

The Society of Clinical Psychiatrists state that ‘case 
conferences are inherently meffectual’ ' I disagree. Child 
abuse case conferences are often ineffectual, but not 
inherently so 

The case conference 1s like a ship, and its aim should be 

to reach a stated destination It ıs 14 years since the 
Tunbridge Wells study group made the child abuse case 
conference its cardinal recommendation ? Is ıt any wonder 
that in that time the ship has acquired some barnacles? In 
addition, too many passengers have come on board 

A case conference can exchange information, decide on 

registration and the nomination of a primary worker, and 
offer to the primary worker various forms of support 

Bearing in mind this aim, I believe: 

(1) Too many people attend, including those who have 
neither information nor an involvement with later 
management 

Qi) Information ıs poorly given. It should be the aim to 
circulate written information before the day of the 
case conference 

(11) Far too much discussion takes place on the details 
of management. This can only be a matter for the 
primary worker and even if a valid decision 1s made 
at a case conference it ıs, as stated in the clinical 
psychiatrists’ document, only valid for that 
moment. ‘The decision cannot be made once and 
for all’! 

(iv) Most minutes are inexpertly written, chairmen not 
being skilled as commuttee clerks The anxieties of 
professional workers can be discussed without being 
munuted Minutes should record the location and 
constituuon of the meeting with the decisions 
taken 
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The case conference is a working method Without it 
professionals would again begin to act in isolation. Without 
it the choice of primary worker would be seen as arbitrary 
and as setttng one group of professionals above the others 

So I agree with much of the thinking of the Society of 
Clinical Psychiatrists but not with their conclusion. With- 
out the case conference cooperation in child abuse would 
cease and the anxiety of professional workers would not be 
allayed 
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The sweat test 


Sir, 


Dr Littlewood’s annotation on the sweat test 1s to be 
welcomed as misdiagnosis of cystic fibrosis 1s a continuing 
and serious problem ' We agree that most musdiagnoses 
can be avoided if experienced laboratory staff perform the 
sweat test with meticulous attention to detail and the 
results are interpreted in the light of the clinical findings. 
Two points arse from the annotation, however, that we 
feel need further comment. Contrary to Dr Littlewood’s 
opening paragraph, the sweat test in most hospitals does 
not usually imply measurement of both sodium and 
chloride. In our experience many centres measure only one 
ion, and there is a need to reinforce to both biochemists 
and paediatncians the importance of measuring sodium 
and chlonde. Secondly, we do not support Dr Littlewood’s 
conclusion about the use of pancreatic function tests. 
Diagnostic difficulty 1s more likely to occur in the 10% of 
patients with cystic fibrosis who have adequate exocrine 
pancreatic function, and it 1s in these patients that further 
investigation of pancreatic function may not be helpful 
In our own prospective study of 344 patients over two 
years 441 sweat tests were performed at our hospital and 
only nine fell mto an equivocal group One of these nine 
was subsequently confirmed to have cystic fibrosis. The 
other eight patients all had sodium values considerably 
higher than the chlonde values; they all had normal 
pancreatic function as judged by normal results of faecal 
chymotrypsin and para-aminobenzoic acid tests and, ın two 
patients, normal secretin-pancreozymin stimulation tests 
It was the interpretation of the results of their sweat test 
together with their natural history that excluded the 
diagnosis of cystic fibrosis rather than reliance on normal 
pancreatic function tests We think that it 1s misleading to 
suggest that demonstration of abnormal pancreatic func- 
tion 1s the gold standard for the confirmation of the 
diagnosis of cystic fibrosis in equivocal cases. Until 
deoxyribonucleic acid technology can identify the gene the 
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diagnosis of cystic fibrosis will depend on the correct 
interpretation of-both sweat sodium and chlonde in the 
light of the clinical findings, with support from investiga- 
tion of pancreatic function 
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ANNE GREEN, PauL GrirrrrHs, Juporru WiLuams, and 
PETER WELLER 

Bırmıngham Children’s Hospual, 

Birmingham B16 8ET 


Dr Littlewood comments. 


Dr Green and colleagues observe that many laboratones 
do not measure both sweat sodium and chloride; thus, in 
marginal cases, ıt 1s impossible to determine whether the 
chloride is higher than the sodium. While I would support 
the value of their observation that the chlonde 1s commonly 
higher than the sodium in patients with cystic fibrosis who 
have marginal values and agree with their advice to 
measure both electrolytes, the higher chloride value in 
patients with cystic fibrosis can only be regarded as useful 
supportive evidence for the diagnosis.’ 

I would not accept that ‘it was the interpretation of the 
results of the sweat test together with the natural history 
that excluded the diagnosis’ Unfortunately, Dr Green and 
colleagues provide little evidence that their small senes of 
children with marginal results of the sweat test did not have 
cystic fibrosis Certainly, normal results of a para-amino- 
tenzoic acid test and faecal chymotrypsin test cannot be 
taken to exclude a minor degree of pancreatic involve- 
ment 

All evidence to the present suggests that demonstration 
of normal pancreatic function by pancreozymin secretin 
stimulation, particularly a normal bicarbonate secretion, 
remains the most rehable supportive evidence for the 
exclusion of cystic fibrosis ? ? 

Our experience at the Leeds regional cystic fibrosis umt, 
derived from comprehensive assessment of over 200 
patients with cystic fibrosis, ın addition to many referred 
where the diagnosis was in doubt, suggests that individuals 
with cystic fibrosis who have marginal sweat electrolyte 
values usually have additional supportive evidence—for 
example, pseudomonas lung disease, obvious malabsorp- 
tion, and pancreatic abnormality. Furthermore, there 
seems to be no direct correlation between the degree of 
sweat electrolyte abnormality and either the severity of the 
pancreatic lesion or the clinical score. 

Thus I would reiterate the suggested diagnostic criteria 
as previously stated.* While the relation of sodium to 
chloride is a valuable observation when a reliable sweat 
test gives a marginal result, confirmation or exclusion of 
the diagnosis must thereafter depend on findings other 
than the sweat test. 

It should be re-emphasised that the common diagnostic 
difficulties and not uncommon actual mistakes usually 
result from an incorrect determination of the sweat 
electrolytes by the biochemust and an uncritical acceptance 
of the result by the clinician who also fails to show any 


gastrointestinal lesion or request a confirmatory sweat test 
at a later date 
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Small for dates babies: are they really a 
problem? 


Su, 


Doctors Jones and Roberton conclude, in their recent 
good paper, that small for dates (SFD) babies of 37 weeks’ 
gestation or more pose few neonatal problems.’ That this 
is so in their neonatal unit is because of the units 
admirable and justified reputation and of its surrounding 
population, ın general, with a high standard of antenatal 
and other health care 

The only reason I wnte ıs lest the title of their paper 
masks an important background that has two basic 
features. Firstly, of infants born with low birth weight in 
the developing world, it ts estimated the component of 
SFD infants over preterm infants 1s nearly three times 
greater than that in the developed world (80% as opposed 
to 30%) This suggests that a reversible condition exists. 
prevention of intrauterine growth failure. Under condi- 
tions in the developing world many of these SFD infants 
contribute to very high perinatal and infant mortality and 
morbidity. 

Secondly, the important question of outcome Expen- 
enced neonatologists, like these authors, know that clini- 
cally there are broadly two kinds of SFD infants those that 
‘do well’ and those who do not Recent work has carned 
this further.” Ultrasonography and anthropometry suggest 
that proportional fetal smallness, with small head size, in 
fetuses destined to be SFD infants leads to those who 
exhibit poor postnatal catch up growth, including that of 
head (and brain?) size. By contrast, those fetuses who are 
disproportionally small (with ‘normal’ size fetal heads) 
seem to exhibit good postnatal catch up Perhaps, then, 
there is a distribution curve for outcome—the non—‘catch 
uppers’ at one end, with the vigorous ‘catch uppers’ at the 
other. 

I suspect, because of the reasons I have suggested, that if 
Doctors Jones and Roberton followed their sample of SFD 
mfants they would find them to be at the latter end. 

May I repeat that my comments are the opposite of 
criticism of their good paper; only that their title might 
lead us to complacency about all SFD infants 
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Drs Jones and Roberton comment’ 


We thank Professor Falkner for his ınterest ın our paper. 
Our study was not directed, however, at the problem he is 
addressing. In fact, there ıs much to suggest that the 
‘proportional’ small for dates baby actually poses fewer 
immediate neonatal problems than the one with overt fetal 
malnutntion We agree our results should not be applied in 
developing countries 

We acknowledge that the proportionally small SFD baby 
may do less well in terms of growth and even long term 
neurological development, and indeed that it may well be 
modifiable by mmprovements in many aspects of the 
maternal nutritional and social environment. Nevertheless, 
these babies do extremely well in the neonatal period, and, 
sadly, there 1s nothing that the neonatal paediatrician can 
do to influence their long term outcome. 


Interaction between chloramphenicol 
and acetaminophen 


Su, 
It ıs unfortunate that the study by Sprka and colleagues 
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on the interaction between chloramphenicol and para- 
cetamol' did not include data on the pharmacokinetics of 
chloramphenicol after treatment with paracetamol had 
been stopped. The clearance of chloramphenicol has been 
shown to mcrease during a course of treatment from 268 
ml/h/kg on day 2 to 383 mi/h/kg on day 10? These 
incidental findings were subsequently confirmed in a 
carefully controlled study of 10 children: who were exam- 
ined on two separate occasions while remaiming on the 
same intravenous dose of chloramphenicol ? The mean 
elumination half life for chloramphenicol fell from 3-0 
hours to 23 hours during the course of treatment. It is 
therefore possible that the changes ın chloramphenicol 
pharmacokinencs observed by Spika and colleagues were 
unrelated to paracetamol 

It is regrettable that the editors decided not to use the 
English language in a British journal and hence paraceta- 
mol was described as acetaminophen and nfampicin as 
rifampin. 
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Book reviews 


Craniosynostosis. Diagnosis, Evaluation 
and i t. Edited by M M Cohen 
Jr. Pp 606: $148-50 hardback Raven Press, 
1986. 


The craniosynostoses are not common con- 
ditions but as plastic surgeons, neuro- 
surgeons, and others get together to form 
craniofacial teams more cases are being 
seen who might not otherwise have been 
considered candidates for surgical treat- 
ment for either cosmetic reasons alone or 
to avert neurodevelopmental problems due 
to cerebral compression 

This book achieves a remarkable bal- 
ance, not only providing an excellent and 
comprehensible overview of the subject 
but alse by goimg into certain technical 
areas (surgery and genetics, for example) 
in such depth that even an expert will have 
much to learn This must be due in great 
measure to the skill of the editor, Professor 
M Michael Cohen Jr Already well known 
in neurosurgical circles for his articles on 
the genetic syndromes associated with 
craniosynostosis, here he provides almost 
half the text himself, while the remainder 1s 
entrusted to a highly selected and presti- 
gious group of contributors. Among these I 
would pick out Ronald J Lemire (Embryol- 
ogy), Thomas P Naidich (Radiology), John 
A Jane (Neurosurgical treatment), and, 
the doyen of craniofacial surgeons, Paul 
Tessier. But this list should not lead one to 
assume that the other chapters are not of a 
high calibre and I would select Sven 
Kreiborg on the ‘post natal growth and 
development of the craniofacial complex in 
premature craniosynostosis’ as an excellent 
review of this thorny subject, where the 
possibility that early surgical intervention 
to the skull base sutures will allow the face 
to grow forwards normally in the future 1s 
still hotly debated Dr Kreiborg’s view 
(and I would agree with him here) is that 
the growth of the facial structures is more 
dependent on the patient’s syndrome and 
the primary impairment of facial growth 
that umplies than to any restriction placed 
on it by the prematurely fused sutures of 
the skull base and vault. 

Overall, I would call this a model text- 
book The production with regard to its 
photographs and drawings 1s excellent. 
Where knowledge is scanty and opinions 
count for more than facts its views are 


j 


moderate Yet where order must be 1m- 
posed on areas of chaos (as in Professor 
Cohen’s dealings with the syndrome hun- 
ters) it has the rng of true authonty 


RICHARD HAYWARD 


Clinical Paediatric Nephrology. Edited by 
R J Postlethwaite. Pp 495: £35-00 hard- 
back. Wnght, 1986 


This is a first rate, comprehensive textbook 
that covers the whole range of renal medi- 
cine and includes three useful chapters on 
urological problems There are nearly 40 
authors, well known for their contributions 
to paediatric nephrology, from both sides 
of the Atlantic 

Separate chapters are devoted to major 
presenting symptom complexes and signs— 
namely hypertension, haematuria, pro- 
temuria, oedema, enlarged kidneys, wet- 
ting, and infection. These guide us logically 
through causes, investigations, and man- 
agement Glomerulonephritis ıs well 
covered, and management of acute and 
chronic renal failure is described in 
detail There are two excellent chapters on 
those difficult subjects, renal tubular dıs- 
orders and cystic disease, written from the 
clinical point of view 

Discussion of unmary tract infection 1n- 
cludes the clinical features at different 
ages, methods of urine collection, and the 
importance of symptomatic and asymp- 
tomatic bactenuria Investigations and 
management are described fully, but not all 
paediatricians would agree with the recom- 
mendation that invasive investigations, 1n- 
travenous urography and micturating cys- 
tourethrography, be performed ın all chil- 
dren under 5 after the first infection. 
Ultrasound examination, which 1s com- 
pletely painless and almost as informative, 
ıs now an acceptable alternative, as men- 
tioned m a later section of the book 

The difficult problem of treating the 
neuropathic bladder, and numerous abnor- 
malities that require the attention of the 
paediatric urologist, are described lucidly, 
management being summed up by the 
adage, ‘All you can do is kill the germs and 
fix the plumbing’ An excellent review, 
hberally illustrated, of maging techniques 
together with chapters on growth, bone 
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disease, homeostasis, and investigation of 
renal function complete the contents 

The book is clearly written and the 
illustrations are excellent. The numerous 
references are completely up to date, some 
as recent as 1986, and the price is modest 
It will serve as both a guide to generalists 
and a reference text for specialists I 
strongly recommend ıt. 


MARTIN MONCRIEFF 


Childhood Epidemiology. Br Med Bull 1986 
42 (2) Edited by E D Alberman and CA 
Peckham. Pp 219. £16-00 softback chuc. 
chill Livingstone, 1986 


The authors’ stated aim is to show how 
recent developments ın childhood epidemi- 
ology have grown out of an awareness that 
epidemiological studies ın childhood must 
relate to genetic and environmental 
factors that influence growth and develop- 
ment as well as to the natural history of 
disease. The authors achieve their aim but 
they also provide a very valuable, tightly 
packed mass of information about the 
aetiology and distribution of the whole 
range of disease in childhood The chapter 
on infections ıs a model of sumplicity and 
clarity Unfortunately, not all of the 
subjects lend themselves to a similar 
approach, and although the information is¢ 
always there, the reader sometimes has t 
hunt to find the message. 

About half of the contributions are 
concerned with aspects of growth and 
development. As well as excellent accounts 
of problems of hearng and vision these 
provide a very useful discussion of patterns 
of morbidity and mortality at all ages of 
childhood and include an important section 
on special and intensive care for neonates 
The chapters on physical and on behav- 
ioural and intellectual development provide 
useful critical discussion of methods as well 
as the usual facts. This part of the book, 
together with the chapters concerned with 
the effects of environment and with pre- 
vention, should be required reading not 
only for community paediatncians but for 
politicians, general managers, and all who 
have responsibility for the allocation oR 
resources 7 


The remaining chapters provide lucid 
accounts of the aetiology of respiratory 
diseases, hypertension, disorders of the 

gastrointestinal tract, and the urogenital, 
endocrine, haemopoietic, and musculo- 
skeletal systems Their contents will be of 
great interest and value to the general 
paediatncian and to all those who are 
preparing for higher examinations, but one 
suspects that the contents of each ın- 
dividual chapter will already be familiar to 
the appropriate sub- or supraspectalist who 
has kept up with his subject. 

This is a book that contains something 


for everybody and a copy should be avail- _ 


able in every departmental library 


J A YOUNG 


Padiatrische Differentialdiagnose: 2. uber- 
arbeitete Auflage. By V M Hertl. Pp 661. 
DM 248 hardback George Thieme, 1986. 


Wis 
Ahe differential diagnosis of diseases in 
childhood ts usually discussed briefly under 
individual headings ın most paediatric 
textbooks large and small. There are also a 
few books popular with those preparing for 
examinations that list signs and symptoms. 
Some ‘paediatric case studies’ usually com- 
plete the collection of texts on general 
paediatrics in any medical bookshop or 
library This 660 page hardback, however, 
is different as it discusses the phenomena 
of diseases rather than the nosology and 
the author would, therefore, like to see it 
used in conjunction with a standard text- 
book 
Signs and symptoms are discussed (but 
often only defined or listed) in six sections 
~- [here are all the obvious chapters on pain, 
AN spnoca, impaired consciousness, abnor- 
mal gait, stridor, vomiting, abnormal 
bowel motions, and 13 chapters on various 
body regions from intradermal and subder- 
mal signs to bone and joint disorders 
There is notable emphasis on psychosoma- 
tic and psychiatric symptoms, including 
sleep disorders, vertigo, lethargy and de- 
pression, restlessness, learning difficulties, 
behaviour disorders, autism, and homosex- 
uality. There are brief chapters on age 
related problems, life threatening situa- 
tions, and an appendix with tables and 
normal values, as well as a very detailed 
index 
Having used this book for several weeks 
now I am not sure how much ıt has helped 
me in the differential diagnosis of common 
or rare diseases I found the approach 
often too theoretical and sometimes old 
fashioned There are, for istance, 18 


pages on heart diseases, although if faced 
with a cyanotic newborn the non-specialist 
would have great difficulties in finding 
advice about how to arrive at a provisional 
diagnosis There are a few gaps and omis- 
sions For instance, phonocardiographic 
findings are discussed but cardiac ultra- 
sound ıs not mentioned Child abuse is not 
covered adequately and I could not find the 
German equivalent of ‘toddlers’ diarrhoea’ 
m the section on chronic diarrhoea 

Who ıs this book armed at? It is of 
hmited use to the more experienced 
paediatrician, although he might like to use 
some of the excellent graphs and high 
quality pictures for teaching purposes, the 
medical student would presumably be 
overwhelmed by both the wealth of the 
information and the price of the book It 1s 
probably the junior doctor and general 
practitioner with a special interest in 
paediatrics who may enjoy reading it most 
For an English translation to be successful 
this, in many ways excellent, book would 
have to be shorter, more practical ın its 
approach, more up to date in some aspects, 
and cheaper to purchase 


MARTIN BECKER 


Advances in Pediatric Infections Diseases. 
Vol 1 Edited by S$ C Aronoff, W T 
Hughes, S Kohl, W T Speck, E R Wald Pp 
192. £24-00 hardback Year Book Medical 
Publishers, 1986 


This ıs the first ın a senes intended to 
provide concise and complete reviews in a 
rapidly advancing field of paediatrics. The 
aim 1s to give information useful to the 
clinician in his daily work and to couple this 
with extensive reference for those who 
wish to delve further. 

By virtue of its position as volume 1, it 1s 
perhaps unfair to direct criticism at its 
content. There is, for example, a very 
pedestrian account of an old subject, infec- 
tious diarrhoea, a chapter that falls into the 
trap of trying to be all inclusive and 
succeeds only in saying a little about a lot, 
and yet nothing on paediatne human 1m- 
munodeficiency virus infection Indeed, 
many of the chapters are more a review of 
their subject, past and present, than a 
tightly written account of ‘advances’ in its 
treatment or in our understanding of it It 
1s perhaps significant that the cover title ts 
so designed that ‘Advances in. . ° recedes 
in white and ‘Pediatric Infectious Diseases’ 
stands out in gold! 

There is, none the less, a very interesting 
and lucid account of Lyme disease and 
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Epstein-Barr virus infection, a ‘logical 
approach to the often met problems of 
bacteraemia in the fébnile child, and dis- 
cussion of varicella zoster infections in 
their various settings Other disparate 
areas covered include shunt catheter, infec- 
tions, cytomegalovirus in the néonate and 
infant, group A streptococcal pharyngitis, 
and rapid viral diagnostic techniques The 
latter chapter would not unfortunately 
leave most readers with a clear understand- 
ing of the various techniques available, 
perhaps because it assumes a large degree 
of basic laboratory knowledge and gives 
too cursory a summary. 

In conclusion, this is a useful book but 
suffers from the problems of a multi-author 
text in having varying standards ın different 
chapters None the less, for libraries intent 
on collecting the series, ıt ıs a worthwhile 
first entry. As a one off buy I would look 
elsewhere to spend £24-00. 


S P CONWAY 


Recent advances in epilepsy. No 3. Edited 
by T A Pedley and B S Meldrum Pp 315. 
£38-00 hardback Churchill Livingstone, 
1986. 


This is the thurd volume in a series con- 
ceived as a cumulative textbook represent- 
ing the state of the art in the field of 
epilepsy. The previous volumes had much 
to interest paediatricians, and the present 
one 1s no exception Of the 14 reviews, 
three are exclusively concerned with 
children—namely, those on the benign 
focal epilepsies (Lerman and Kivity), non- 
convulsive status epilepticus (Stores), and 
the Aurcardi syndrome (Chevrie and Arr- 
cardi) There ıs a concise critique of the 
genetics of epilepsy (Hauser and Ander- 
son), including an appendix of 140 genetic 
syndromes with McKusick numbers, and a 
more detailed look at the progressive 
myoclonus epilepsies (Berkovic and 
Andermann) Chapters on sleep and 
epilepsy (Baldy-Moulinier) and ambula- 
tory electroencephalographic (EEG) moni- 
toring (Ebersole and Bndgers) define ın- 
dications for all night polygraphy and 
cassette recording The value of precise 
chnical descriptions, videorecording, and 
specialised EEG investigations are empha- 
sised in two reviews that clearly distinguish 
complex partial seizures of temporal lobe 
(hippocampal-amygdalar) ongin (Wieser) 
and frontal lobe origin (Quesney). Aspects 
of treatment covered in this volume include 
a summary of toxic effects (Schmidt) and 
updates on barbiturates (Prichard _ and 
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Mattsonĵ and ethosuximide (Fromm and 
Crumrine). Finally, there are reviews on 
the complex relation of sexual disorders to 
epilepsy (Ribak); the latter strongly based 
on animal experimental studies 

Paediatnc libraries should have these 
three volumes, which form a unit. Those 
doctors with a special mterest in epilepsy 
will undoubtedly want to have them on 
their own shelves 


J B P STEPHENSON 


The Treatment of Children by Acupuncture. 
_ By J Scott. Pp 199 softback. The Journal 
of Chinese Medicine, 1986 


This book ıs mainly a practical handbook 
for those already practising acupuncture 
and famuliar with traditional Chinese medi- 
cine and is, therefore, of limited value to 
those who are not, for whom the terminol- 
ogy 1s largely incomprehensible, despite a 
limited glossary Dr Scott has several quali- 
fications, though not medical, and practises 
acupuncture for children in a Brighton 
clinic. 

The opening chapter reminds us of some 
of the rch wisdom in ancient Chinese 
sayings, but the author goes on to give us 
(from his own experience supplemented by 
translation from Chinese texts) some 
quaint explanations of disease: ‘a red tip to 
the tongue always denotes mental irrita- 
tion’ There are many dogmatic statements 
that have no foundation in medical facts 
(‘inoculations commonly cause hyperactiv- 
ity and retarded growth’), and despite 
believing that alternative treatments can be 
complementary to orthodox medicine, I 
find it hard to take Dr Scott seriously It 1s 
a relief that in occasional diseases such as 
pneumonia and convulsions a combination 
with Western medicine 1s recommended 

Apart from increasing general awareness 
of different approaches to disease, this 
book would be of little value in a paediatric 
library. 

JOSEPHINE HAMMOND 


Advances in International Maternal and 
Child Health. Edited by D B Jelliffe and 
E F P Jelliffe. Pp 227° £22-00 hardback 
Clarendon Press, 1986 


To attempt to cover a balanced selection of 
the recent publications on maternal and 
child health in one volume sounds an 
impossible task. The editors have made a 
creditable attempt and this book, the sixth 


in a yearly senes, inevitably reflects their 
onientation—towards breast feeding, nutri- 
tional assessment, and the socioeconomic 
and political aspects of maternal and child 
health. All the contnbutors bar one (an 
Australian) are from the United States, 
which ts a disappointment in a book with 
this title. 

The nine chapters are mostly clear and 
relevant reviews of controversial topics. In 
addition to those mentioned below, the 
selection includes an update on the 
measurement of malnutrition; two chapters 
on breast feeding; appropnate technology 
in perinatal care, and the cost benefits of 
immunisation programmes The first two 
reviews look at international political 
issues; as the editors point out in their 
preface, “‘Famuly health . depends as 
much on politics as on the invasiveness of 
bacteria and ummunity”. Eisenbud and 
colleagues review the effects on children 
and adolescents of the threat of a nuclear 
war It 1s now well known that “thoughts of 
nuclear annihilation have penetrated 
deeply into the consciousness of children”, 
but it 1s sad to hear that most do not talk to 
their parents about their fears. Far more 
Soviet than Amencan children believe that 
a nuclear war is preventable. The Soviet 
Union does not come out so well from the 
next chapter, which examines that coun- 
try’s failure to publish infant mortality 
statistics since 1974 Field depends more on 
speculation than on facts in listing the 
factors that could cause the assumed rising 
mortality These include a high birth rate in 
the disadvantaged rural areas, a deteriorat- 
ing medical system, maternal alcoholism, 
and the effects of the arms race on health 
care All these factors are also present in 
many other countnes, and certainly de- 
fence expenditure has been shown to be 
related to infant mortalities A more scien- 
tific approach ts merted, however, in a 
book of this authonty. 

The two other chapters I found most 
useful were a review of iodine deficiency 
disorders and an account of the effects of 
the street food trade on women and chil- 
dren We learn that todised oil by injection 
is the best means of prevention of goitre 
and ıs administered by ‘barefoot doctors’ ın 
China’ would that such a system could 
be introduced for immunisation in this 
country Why not put iodine in the bread 
and the water? It can be done, Hetzel tells 
us, but only where the population has 
access to such luxuries. . . 

Street food trade ıs an understudied part 
of the ‘health system’ and could ment 
review in London as well as in the Phill- 


pines, though the results might be less 
positive It was a surprise to me to learn 
from Cohen that the street food trade 1s of, 
value (1) because it contributes to thaG 
urban economy, (2) because it saves cook- 
ing time for working women, and (3) it is 
even nutritious—because traditional foods 
cooked in scarce oil are often used. 

Overall, the book is a valuable anthology 
but I would like to see a wider range of 
authors and subjects included, the delivery 
of primary health care and the first line 
management of common acute diseases 
could profit from coverage It should be in 
the library of all internationally onentated 
paediatric departments 


TONY WATERSTON 


Foundations of Developmental Genetics. By 
D J Pntchard. Pp 372: £14-50 softback 
£33-00 hardback Taylor and Francis, 1986 


This book provides a detailed introduction 
to developmental genetics and is intended 
primarily for undergraduates. It will be 
particularly useful for doctors and medical 
students, however, as it emphasises the 
close links between embryology, genetics, 
and molecular biology and assumes only a 
basic knowledge of transmission genetics, 
biology, and biochemustry. It 1s well writ- 
ten, beautifully presented, and contains 
many clear diagrams There is an extensive 
selection of references at the end of each 
chapter, leaving the prose uncluttered. 
Many of the examples are taken from the 
anımal kingdom and the medical implica- 
tions of variations in embryological deg: 
velopment and genetic expression ar 
rarely mentioned. Viruses are omitted 
completely. 

The book begins by discussing the differ- 
ences between prokaryotes and eukary- 
otes The method of inttation of cytodrf- 
ferentiation follows and then a description 
of the destination of entoderm, mesoderm, 
and ectoderm in a developing vertebrate 
In the chapter on embryonic induction 
there 1s a detailed explanation of the 
development of the eye and the fate of the 
neural crest. The chapter on cytoplasmic 
and extracellular controls emphasises that 
natural selection acts on the phenotype, 
which 1s the product of genotype and 
environment. The structure and function of 
deoxyribonucleic acid and mbonucleic acid, 
and the genetic code and tts translation, are 
carefully described Theories regardin, 
gene amplification, deletion, and express- 


ion are discussed and also the genetic basis 
of antibody diversity. 

The glossary at the end ıs exceptionally 
fiear and concise, and in the conclusion 
there ıs an interesting guide to the 
‘epigenetic space’ existing between the 
genotype and phenotype, and a new 
epigenetic theory of evolution 1s proposed, 

The field of genetics is expanding rapidly 
and as an increasing number of diseases 1s 
understood at a genetic, or even a molecu- 
lar, level doctors ın all fields will require a 
good working knowledge of developmental 
genetics. This book provides an enjoyable 
way of acquiring that knowledge and at 
£14-50 for the softback edition ıs very good 
value. 


FRANCES FLINTER 
Clinics in Gastroenterology. Paediatric 
Gastroenterology. Vol 15 Edited by J A 
Walker-Smith. Pp 203: £13-50 hardback 
W B Saunders, 1986 


The publication of this book provides an 


opportunity to dnve a further nad into the 
coffin of the idea that paediatric gastroen- 
terology 1s all colic and constipation. In the 
nine years since a previous issue of ‘Clinics 
in Gastroenterology’ was devoted to 
paediatrics, there has been a remarkable 
expansion in both clinical.and academic 
activity in this specialty, which 1s well 
reflected in this volume edited by John 
Walker-Smuth. 

In particular, it is graufying to note the 
arrival of nutritional care, in the primary 
management of Crohn’s disease and cystic 
fibrosis, for example, as a discipline not 
best left to the nursing staff or to colleagues 
practising ın developmng countnes There 
are two excellent chapters on infective 
diarrhoea, both of which are lucid and 
succinct; Peter Milla reminds us that with- 
out motility the gut is but a ship without 
sails. Although John Walker-Smith’s con- 
tribution on food sensitive enteropathies is 
as well written as one has come to expect, I 
did just wonder 1f the most exciting days of 
this topic are in the past For me, the 
chapter on the emotional sequelae of in- 
flammatory bowel disease was a gem and 
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of relevance to all who treat cnronic 
disease in childhood, whatever their special 
interests. Sadly, I had just read the chapter 
on antigen handiing by the Same author in 
another book; they were identical. 

I suppose that editors are allowed to be 
idiosyncratic There is perhaps a place, 
however, in a landmark publication like 
this, for an authorship that more truly 
reflects the worldwide interests and exper- 
tise in paediatric gastroenterology. A chap- 
ter covering all, rather than just one, of the 
newly recognised causes of protracted di- 
arrhoea in infancy may have been more 
helpful, and an update on liver transplanta- 
tion would have lent a desirable topicality. 
I was a little disappointed that the relation 
between paediatric gastroenterology and 
hepatology and the developing world was 
not more formally acknowledged, although 
these quibbles are probably but a sign of 
how much the editor was spoilt for choice 

We all say that our own specialty 1s 
rapidly expanding; I hope that paediatri- 
cians will read this book and judge for 
themselves 

1 W BOOTH 


Archives of Disease in Childhood, 1987, 62, 324 


British paediatrics 


Future development of the public health function and 


community medicine 


The Department of Health and Social Security 
(DHSS) has set up a committee of inquiry into the 
future development of the public health function 
and community medicine In its evidence to this 
committee the British Paediatric Association (BPA) 
emphasises the role of the Association and its 
members ın the field of public health and reaffirms 
its commitment to an integrated comprehensive 
child health service. 

The BPA considers that paediatrics and commun- 
ity medicine must work together in partnership on 
the administrative aspects of a comprehensive child 
health service, with consultant paediatricians pro- 
viding the clinical leadership. Paediatricians work- 
ing primarily in the community should undertake 
some administrative duties in addition to their 
clinical functions. Paediatric advice should be 
sought on certain aspects of planning, such as the 
use of hospital resources and the most appropnate 
types of service for the handicapped child. 

Splitting the child health service into hospital and 
community divisions 1s inimical to the development 
of an effective comprehensive service. Preventive 
and curative services should therefore be integrated 
and health districts should have a single paediatric 
and child health division to which all specialist 
medical personnel in the child health service should 
belong. At primary care level general practitioners 
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and clinical medical officers must increasingly come 
together. The criteria on which the allocations of 
resources 1s based should include outpatient and day 
care services (incorporating those for children with 
physical and mental handicap) and the number of 
inpatient beds for children and their occupancy. 

Postgraduate training for community child health 
medical staff is essential at both primary and 
secondary care levels rf the child health service 1s to 
be improved. This implies support for academic | 
departments of child health, which are best able to 
determine training requirements and provide the 
training. 

The main recommendations of the BPA are: 

(1) Integration of the child health service should 
be promoted more actively. 

(2) There should be at least one consultant 
paediatrician in community child health per district, 
building up to two or three in due course. 

(3) Facilities should be provided for improving 
the postgraduate training of child health doctors. 

(4) The allocation of financial resources for the 
child health services should be based on more 
appropriate criteria and the resources should be 
made available in a single budget rather than by 
funding hospital and community services separately. 


A D M JACKSON 
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of Neonatal monitors, each based on the 
unique Neoscope, now means that all 
known neonatal monitoring applications 
can be catered for. From the simple 
Diascope 1, through to the most 
sophisticated combinations of monitors 
from our extensive range of Simonsen & 
Weel monitors help to care for neonates. 








































Pulse Oximetry for Neonates 
With the purpose built neonatal sensor 
the Criticare is ideal for the continuous 
monitoring of oxygen saturation in the 
newborn. This simple to use reliable 
monitor, gives a clear digital display of 
the %0, Saturation and pulse rate, all in 
a compact, portable and mains/battery 
operated unit. 





Incubators for Neonates 
A safe, stable controlled environment is 
needed for the premature infant. The 
Ameda range of incubators offers a wide 
choice, with the Amelette and Amecare 
For those occasions when a closed 
incubator is not required the Ametherm 
represents a real alternative. 
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... they are nearly always 
subjective and usually 
wrong.” A Stewart 
Truswell, Boden professor 
of human nutrition at the 
University of Sydney, 
separates fact from fallacy in 
the ABC of Nutrition, a 
collection of articles from 
the BMJ. This illustrated 
guide offers the general 
medical reader a refreshingly 
down to earth review of all 
aspects of nutrition — from 
anorexia to obesity, infant 
feeding to dietary guides for 
the elderly — and will be 
invaluable for any doctor 
wishing to advise his patients 
about their eating habits (or 


| even to revise his own). 
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Annotations 


Liver transplantation—a role for all paediatricians 


In the last three years there has been an encouraging 
improvement in the success rate and availability of 
liver transplantation for children. One year survival 
figures of between 50 and 90% are being reported 
from an increasing number of centres in Europe and 
the United States. If all paediatricians were con- 
cerned about the plight of children with liver 
disorders the position would be much better. 

The current problems were assessed at a sympo- 
sium on medical, surgical, and paramedical aspects 
of liver transplantation in children in Louvain. 
Belgium, in October 1986.' Four years ago only the 
Pittsburgh Service under the direction of Professor 
Tom Starzl had appreciable experience of liver 
transplantation in children.* * At the Louvain meet- 
ing results were reported from seven other services 
in which between 23 and 44 children had had liver 
grafts. Altogether, 68% of 243 children were alive at 
the time of reporting, three months to three years 
after grafting. The age at grafting ranged from 14 
days upwards. 

The experience of the Cambridge/King’s College 
Hospital Paediatric Liver Transplantation service, 
an extension of the adult programme directed by 
Professor Sir Roy Calne and Dr Roger Williams è 4 
was similar to that reported from other centres and 
illustrates current short term results.” Eighty four 
children were assessed for liver transplantation. 
Eighteen, mainly infants with extrahepatic biliary 
atresia were not accepted because of features that 
made successful transplantation unlikely. Five had 
irreversible disease in other systems, seven had 
blocked portal veins, and nine weighed less than 10 
kg. a size at which technical difficulties may be 
anticipated but also at which donor livers of suitable 
size are rarely available. Four children were with- 
drawn from the programme by their parents. Nine 
died before a donor of suitable size or compatible 
blood group could be found. Nine were awaiting 
transplantation and nine had been accepted for liver 
transplantation but were sufficiently well at the time 
for this to be postponed. 

Thirty five have had liver grafts. Of these, 17 had 
biliary atresia, eight had cirrhosis after hepatitis in 
infancy. five had fulminant or subacute hepatic 
failure, three had liver tumours, and two had 
metabolic disease. Fourteen died, nine in the first 


two months mainly from primary graft failure or 
vascular thrombosis, later deaths being due to 
rejection, infection, or dissemination of malignant 
disease. Two, with a normally functioning trans- 
planted liver, died of disease in other organs. Three 
of the survivors have had a second liver transplant. 
Most are engaged in normal activities for their age, 
growing and developing satisfactorily with complete 
regression of features of cirrhosis. Three do have 
considerable hepatobiliary problems, which may 
require retransplantation. 

The condition of 65 children from a group of 90 
children transplanted in Pittsburgh between 1981 
and 1984 was particularly encouraging.® All had 
been followed up for more than two years. Most 
were leading normal lives for their ages, 77% were 
attending school in a normal fashion, and 75% were 
showing normal or accelerated growth rates, 
although 40% did have slightly abnormal aspartate 
aminotransferase activities up to 2-5 times the upper 
limit of normal. An equal number had increased 
blood urea concentrations, a side effect of treatment 
with cyclosporin. 

Professor Starzl, analysing some aspects of his 
experience of over 600 liver transplants. 240 of 
which had been performed in children (365 were 
performed in 1985), emphasised that there are still 
major technical and biological problems to be 
overcome if the one year graft survival rate of 54% 
and the five year graft survival rate of 45% were to 
be improved.’ Only the Pittsburgh service has 
sufficient donors available to offer retransplantation 
to an appreciable percentage of patients in whom 
the first graft fails. Such patients are given priority 
when a donor liver becomes available: hence the 
90% one vear survival rate in Pittsburgh. Lack of 
donors is a particular problem below 1 year, the age 
at which most potential recipients die. Professor 
Otte’s group has shown that using part of the liver of 
an older child is a feasible alternative.” 

An important contribution to the welfare of 
children with chronic liver disease has been the 
development of parents associations—for example, 
the Michael McGouch Foundation against Liver 
Disease in Children—usually started by individual 
parents driven by the plight of a child dying of liver 
disease. These associations provide invaluable emo- 
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tional and social support for parents, as well as 
striving to improve services. To obtain the services 
the children require e thèse parents have often had to 
add to their problems" by-obtaining “media expo- 
sure’. 

What can all paediatricians do to improve the 
situation? When faced with the hopeless situation of 
a brain dead child on a ventilator. remember that 
another child will be facing death from advanced 
kidney, heart, or liver disease. The only hope for 
that child and the family will be a grafted organ. The 
only comfort for the parents of the dying child on a 
ventilator may be in helping other parents who 
without a donor would also lose a child. Currently. 
the longest survival with a good quality of life after 
liver transplantation is 17 years.’ 

The second task is less dramatic: making trans- 
plantation unnecessary for most infants with biliary 
atresia by offering expert surgery by 8 weeks of age. 
This has been achieved in Japan. Altogether, 90% 
of those operated on by 60 days of age are free of 
jaundice. The 10 year survival of those free of 
ndice is 90%. This would require paediatricians 
to see all infants who are jaundiced after 14 days of 
age and tọ investigate those who have jaundice 
associated with yellow (bile containing) urine for 
hepatobiliary disease (an incidence of about one in 
500). Only one in 12-14 000 would have biliary 
atresia, ? but the remainder would have disorders 
that are best managed if identified early. Infants 
should be seen for ‘well baby’ review not at 6 weeks 
of age but at 4 weeks as occurs in Japan." " 

In this way, mild jaundice that had not caused 
concern to parents or primary health care advisers 
would come to the attention of doctors sufficiently 
early for biliary atresia to be identified by 8 weeks. 
The good results in Japan arise not because the 
cause of the disease is different there or solely 
because of earlier identification but also because 
cases are concentrated in units that have developed 
the necessary expertise." '" In Britain only a minor- 
ity of infants with biliary atresia are so privileged." 

I suspect that the Japanese are no better at 
making cars than other nations but are more 
organised. 
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Erythema neonatorum toxicum 


Toxic erythema of the newborn was originally 
described by Bartholomaeus Netlinger in 1472 and 
renamed erythema neonatorum toxicum by Leiner 
in 1912.' It is a benign self limited eruption that may 
be present at birth in up to 20% of cases.” although 
more typically it occurs 24 to 48 hours after birth.“ 
Roughly 30-70% of newborn infants are affected. 
There is no racial or sexual predilection but there is 
increased frequency of erythema toxicum in infants 
with increasing birth weight and gestational age.” 

Clinically, the lesions are firm, 1-3 mm, pale 
yellow or white papules and/or pustules on a red and 
swollen base. The resultant picture is that of a ‘flea 
bite’. Atypically, the lesions may occur as single red 
macules, confluent macules, or irregular splotchy 
erythema up to 3 cm in size. There is a predilection 
for the lesions to occupy the anterior and posterior 
trunk but lesions may readily be found on the upper 
arms, thighs, and face. The palms and soles are 
almost never involved. Erythema toxicum usually 
lasts about five to seven days as crops of new lesions 
that heal without residual pigmentation. The erup- 
tion does not usually recur, though several question- 
able episodes have been documented within the 
month. No systemic involvement has been noted. 
though serum eosinophilia is seen in 7-18% of cases 
and tends to correlate positively with severity of the 
disease.” A diagnosis can be made routinely by 
preparation of a Tzanck smear, Giemsa stain. or 
Wright stain preparation of a pustule, which will 
show numerous eosinophils. (The Tsanck smear 
consists of removing the blister roof and preparing a 
slide from the scrapings of the base of the blister 
using a scalpel blade.) Histologically, the pustules 
are most often located in the epidermis just beneath 
the stratum corneum and are filled with eosinophils. 
Histological examination of a macule usually shows 
a perivascular infiltrate composed primarily of 
eosinophils and a few polymorphonuclear leuco- 
cytes and mononuclear cells. 

The aetiology of erythema toxicum remains a 
mystery, though several hypotheses have been put 
forth. Keitel et al considered the atopic diathesis as 
an antecedent cause but found that the incidence of 
atopy in the families of affected infants was not 
greater than that in the general population.* The 
possibility that erythema toxicum was the result of 
an immediate hypersensitivity reaction to an 
allergen has been entertained, but no specific 
antigens or antibodies have ever been implicated.* 
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A superficially more plausible hypothesis is con- 
cerned with the fragility of newborn skin. As 
erythema may readily be induced in newborn skin 
with light pressure and vesiculation by brief rubbing 
it might be suspected that erythema toxicum may be 
related to mechanical or thermal stimulation.” This 
hypothesis. however, does not explain why all 
newborns do not have erythema nor does it take into 
account the greater fragility of premature skin and 
the propensity of erythema toxicum to await full 
gestation before presenting itself as a problem to the 
infant. The production of eosinophilic pustules may 
be related more to a peculiar reaction of the skin of 
predisposed individual's experience than to a 
specific cause. If erythema toxicum is a reaction 
pattern of the skin we have vet to understand how to 
separate this particularly predisposed subpopu- 
lation. The aetiology of erythema toxicum is still 
unknown at present and there is no treatment 
needed because eruption resolves spontaneously 
and it has no known serious complications. 


Differential diagnoses 


Transient neonatal pustular melanosis. Transient 
neonatal pustular melanosis is more often present at 
birth than erythema toxicum and occurs more often 
in mature black neonates of both sexes.° There is no 
sexual preference for the disorder. Erythema toxi- 
cum and transient neonatal pustular melanosis can 
be seen together in the same infant and the lesions 
of each disorder readily separated morphologically, 
Transient neonatal pustular melanosis initially starts 
as very superficial vesiculopustular lesions. When 
the lesions decompress or burst they leave pig- 
mented macules with a surrounding collerette scale. 
The lesions are most often present under the chin, 
on the forehead, the nape. the lower back, and 
occasionally the trunk, extremities, the cheeks.’ 
Absent is the ‘flea bitten’ appearance of erythema 
toxicum, representing the peripustular oedema. The 
eruption may last several weeks to a few months. 
Histologically. the vesiculopustule is usually located 
beneath the stratum corneum and is filled with 
polymorphonuclear leucocytes or eosinophils, or 
both. Presence at birth, different clinical presenta- 
tion, and a typical histologic picture help, therefore, 
to differentiate the two diseases. 


Eosinophilic pustular folliculitis. Eosinophilic pustu- 
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lar folliculitis was originally described by Ofuji.* It is 
characterised by recurrent crops of follicular papulo- 
pustules located‘on the face. trunk, and extremities. 
Histologically, an intense infiltration of the hair 
follicle with eosinophils is seen. Lucky et al have 
recently described a number of such patients, one of 
whom was a newborn who was thought to have 
severe erythema toxicum.” The recurrent nature of 
the disorder, its predilection for the scalp. and 
associated peripheral cosinphilia noted during the 
attacks helped, however, to differentiate the two 
diseases. 


Incontinentia pigmenti. Incontinentia pigmenti 
(Bloch-Sulzberger disease) is an X linked. domi- 
nantly inherited disease characterised by three 
dermatological stages. Initially. linear vesicular les- 
ions that are usually present at birth evolve into 
verrucous lesions within weeks and are then fol- 
lowed by a peculiar swirled hyperpigmentation that 
may last for years. The vesicular and keratotic stages 
may each last from months to years. They are most 
often located on the trunk and extremities. Multi- 
system involvement is common with evidence of 
neurological, skeletal, ocular, and dental abnormali- 
ties occurring as the patient ages." Histologically. a 
biopsy specimen of a vesicule would show a subcor- 
neal or intraepidermal pustule filled with eosino- 
phils. The histology is identical to erythema toxicum 
but the persistence of the eruption, the evaluation 
through different stages, and multiple system in- 
volvement help to differentiate the two diseases. 


Infantile acropustolosis. Infantile acropustolosis was 
originally described by Kahn!’ and by Jarratt" and 
is characterised by recurrent crops of 1-2 mm 
intensely pruritic vesiculopustules found previously 
on the distal extremities of infants. It is more 
common in black infants and is predominantly found 
between the ages of 2 and 10 months. Several 
reports exist of onset in the neonatal period." 
Histologically, subcorneal or intraepidermal pus- 
tules that are filled with polymorphonuclear and 
eosinophilic leucocytes and a sparse perivascular 
infiltrate may be found. Several cases with eosi- 
nophil filled pustules have been noted. The 
characteristic distribution, recurrent nature, and 
predominant polymorphonuclear cell component in 
the pustules, however, set this order apart from 
erythema toxicum. 


Other disorders. Several other diseases bear men- 


tion in this discussion of neonatal vesiculopustular 
eruptions. Miliaria is an extremely common erup- 
tion in the neonate secondary to sweat retention and 
is characterised by a vesicular eruption with subse- 
quent maceration and obstruction of the exocrine 
ducts. The lesions are most often seen in the 
intertriginous areas, particularly the neck and axil- 
lae. Vesiculopustular eruptions of infectious aetio- 
logy. such as herpes simplex, varicella, or cyto- 
megalovirus. must also be ruled out with a Tzanck 
smear preparation and culture, impetigo with 
routine Gram stain and culture. candidiasis with 
routine potassium hydroxide preparation and 
culture, and scabies with appropriate mineral oil 
preparations. Letterer-Siwe disease is characterised 
by the presence of purpura mixed among the 
eczematous papules, which contain the atypical 
histiocytes characteristic of this disorder. 
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day nurseries, the dissimilarity of most of the Virus strains indicates that infection predominantly 
occurs outside. Furthermore, teachers in day nurseries showed no evidence of an increased risk 


Cytomegalovirus (CMV) infection acquired during 
pregnancy may cause fetal damage.! but_ when 
infection occurs postnatally the clinical. “conse 
quences are usually trivial.” In the United Kingdom 
3-4 per 1000 children are born with congenital CMY 
infection” and a further 20% become infected during 
the first year of life.” The major source of early 
acquired infection is maternal breast milk. 

A non-maternal source of CMV infection thought 
to be important in the acquisition of CMV is group 
child care. In countries where most young children 
receive group care the rates of CMV infection are 
high in young age groups? and several studies of 
children attending day care centres have reported 
high rates of CMV excretion.*” With the exception 
of two studies.” '' however, characterisation of 
CMV using deoxyribonucleic acid (DNA) restric- 
tion endonuclease analysis to show differences or 
similarities between virus isolates was not carried 
out, and without virus typing it can only be inferred 
that the reported high rates of excretion were due to 
transmission occurring within the centres. No 
studies have been performed in the UK. We report 
here the application of virus typing to CMV virus 
isolates obtained from children and teachers in day 
nurseries in south east England. 


Methods 


CMV excretion was studied in five day nurséries: 


three wer€~Ordinary local health authority day 
nurseries. primarily serving local and disadvantaged 
children, ant two specialised in the care of physi- 
cally, emotionally, or intellectually handicapped 
children. In-tach centre children spent the entire 
day at the nursery. Classes were selected at random 
in three nurseries. One class in the fourth nursery 
was selected because a child with congenital CMV 
infection and known to be excreting the virus was 
enrolled. In the fifth, another nursery with a child 
with congenital CMV infection, all children partici- 
pated in the study. Within each class children played 
together. shared toys, and ate lunch in a common 
room. 

Informed consent was obtained from the parents 
of the study children. Parents also completed a 
questionnaire that provided data on demographic 
variables and day nursery experience. In four 
nurseries urine samples were collected from the 
children every three months for one year. In the 
remaining nursery two collections were made six 
months apart. 

Urine specimens were collected using sterile U 
bags if the child was not toilet trained. and those 
children who were toilet trained voided into a sterile 
container or a clean receptacle. Specimens were 
refrigerated at 4°C until inoculation on to mono- 
layers of -human embryonic lung fibroblasts. All 
tissue cultures were incubated and maintained for 
four weeks. 
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o Informed ‘consent was also obtained from the, 
teachers in the day nurseries and urine samples were 
collected-on the same schedule as for the children. 
In addition, blood samples obtained from the staff at 
the beginning of the study and then at six monthly 
intervals were tested for the presence of CMV 

-complement fixing antibodies. Serial samples on the 
_ same individual were tested simultaneously. 

Restriction endonuclease analysis was carried out 
on all isolates in which there was sufficient growth to 
allow typing. The method for CMV differentiation 
by restriction enzyme nuclease analysis developed 
by Huang er al? and modified and simplified by 
Garrett and Warren”? was used. A minimum of 
three enzymes was used to cleave the 32P DNA 
prepared from each isolate, and the results of the 
typing were read blind. 

The y? test was used to test differences in sample 
proportions. When it was necessary to control for 
confounding variables the Mantel-Haenszel method 
for estimating odds ratio was used." 


Results 


One hundred and seventeen children from the five 
day nurseries were included in the study. Character- 
istics of the study group are shown in Table 1. All 
the handicapped children were enrolled at the two 
special nurseries, which had significantly more white 
children than the others; 88% of the handicapped 
children were white compared with 38% of children 
in the other nurseries (¥°=29-05, p<0-001). 

Overall, 32 (27%) children were found to be 
excreting CMV at some time during the study. 
Several characteristics were associated with in- 
creased risk of shedding virus (Table 2): significantly 
fewer white, older, and handicapped children were 
excreting CMV than other children. 

Only one child attending a special nursery was 
excreting CMV. This child had congenital CMV and 





Table 1 Characteristics of children studied (n= 117) 
Ne d 

Handicapped 4 (35) 
Non-white Sd fd} 
Sex: 

Male M) (Shy 

Female 3s 150) 
Age (years) 

<2 2b ios} 

22 7 i7} 
Parens social class: 

Nonemanual 24 Rij 

Manual A9 (33) 

Unemptoved SA (21) 

Unknown a {25} 
Toilet trained A (54) 
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Table 2 Characteristics of children excreting 
cytomegalovirus 





No (a) of children 
EXRCTOUAL 
cyromegulovirus 


p Value 





(n= 32) 
ya ¢ 16} b0] 
Non-white 22 (405 
Ses: 
Male 13 (22) NS 
Female 19 (33) 
Age (years) 
<2 12 (40) tyes 
22 2 (25) 
Parents’ social chass: 
Non-manual 3 is) NS 
Manual Hi (28) 
Unemployed 9 (30) 
Unknown 9 3h} 
Type of nursery 
Special day nursery 1 (2) CATAE EH] 
Day nursery 31 (40) 





NS= Not significant 


had been in the nursery for nine months before the 
first screen. No other child in his class of 25 children 
was found to be shedding CMV at either of the two 
screenings six months apart. In the other nursery for 
handicapped children no children were found to be 
excreting CMV during the study. 

In the remaining three day nurseries (A. B, and 
C) the prevalence of CMV excretion was high and 
40% of children were found to be excreting CMV on 
at least one occasion. In nursery A the rate was 32% 
(9/28), in nursery B 46% (10/22), and in nursery C 
50% (13/26). The number of children actually 
excreting Virus at any one time ranged from 18% in 
nursery A to 37% in nursery C. Children excreting 
CMV tended to do so consistently throughout the 
study; 19% of the children excreting CMV did so for 
at least one year. 

Neither the average age at which the child had 
entered the nursery nor the average time the child 
had been there was associated with excretion of the 
virus, Children excreting CMV entered the nursery 
at an average age of 16-5 months and had been in 
the nursery for an average of 15-5 months at the 
time of the first screen compared with 16-8 months 
and 16-2 months. respectively, for children who 
never excreted CMV. 

Twenty (62%) of the 32 isolates were typed using 
restriction endonuclease techniques. The 12 isolates 
not typed were either lost due to technical problems 
or failed to vield sufficient growth for typing. 
Examples of similar and different oligonucleotide 
patterns have been described previously.” In 
nursery A nine children were excreting CMV at 
some time during the study. Isolates from SIX 






children were typed and two, from siblings, were 
found to have indistinguishable DNA patter sgTen 
children were excreting CMV at some timé in 
nursery B and isolates from nine were typed. Again 
two siblings excreted virus with indistinguishable 
oligonucleotide patterns as did two unrelated chil- 
dren. All the isolates were dissimilar to that 
obtained from the child with congenital CMV. In 
nursery C it was only possible to type isolates from 
five of the 13 children excreting CMV, of which 
three were dissimilar and those from two siblings 
could not be distinguished. Overall, therefore, two 
unrelated children attending the same nursery and 
three sibling pairs shed virus that could not be 
distinguished, 

Forty one teachers were employed in the five day 
nurseries, Their ages ranged from 19 to 57 years, 
with a mean of 32-4. Eighty eight per cent were 
white. To determine whether the teachers were at 
increased risk of acquiring CMV, the prevalence of 
CMV antibody state in the teachers was compared 
with that of 500 women in their first pregnancy, 
matched for race and social class. attending a 
maternity unit in the same area. As the mean (SD) 
age of the teachers (32-4 (11-9) years) was signifi- 
cantly higher than that of the controls (29-53 (4-46) 
years) (t=3-29, p<0-001) the Mantel-Haenszel 
method was used to determine whether there was a 
significant difference in CMV antibody state be- 
tween the groups. CMV seropositivity was found in 
66% of the teachers compared with 53% of the 
controls. The adjusted odds ratio (1-67) for these 
two rates was not significant (4°= 1-47, 95% confi- 
dence limits 0-739-3-6). 

None of the 14 seronegative teachers serocon- 
verted during the study, but two teachers. both from 
the same nursery, did excrete virus. The oligonuc- 
leotide patterns of virus isolates obtained from both 
teachers were compared with each other and with 
those from children in the nursery. The DNA 
patterns of isolates from the two teachers. were 
dissimilar. The pattern of the isolate from one of the 
teachers could not be distinguished, however. from 
the DNA pattern of isolates from a sibling pair. The 
other teacher excreted virus that could not be 
distinguished from that isolated from another child 
in the nursery. As the teachers were both seroposi- 
tive at the beginning of the study the direction of 
transmission—child to teacher or teacher to child— 
could not be determined. 


Discussion 
The present study confirms previous reports of a 


high prevalence of CMV excretion in young children 
i ; 9 oe oa 
attending day nurseries.” The application of re- 
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striction epzyme typing.of viral DNA allows. trans- 
mission pathways to be identified with more. pre- 
cision, although in the present ‘study a substantial 
proportion of the virus strains could not bë typed 
owing to difficulties in growing sufficient quantities 
of the virus. The dissimilarity between strains from 
all but two children other than siblings suggests that 
most children acquired their infection outside the 
nursery. Although virus strains were not dissimilar 
in two unrelated children, suggesting horizontal 
transmission of infection, this may reflect an ex- 
traordinary chance event. In a parallel family study 
in which an infant acquired infection after a blood 
transfusion!’ a strain indistinguishable from those 
isolated from the above two nursery children was 
identified; epidemiological investigation failed to 
identify any common source. 

Two previous studies in day nurseries have used 
the restriction enzyme technique. but no teachers 
were included." '' Adler studied one nursery of 66 
children where 16 were excreting CMV." Seven 
children under 29 months were excreting CMV 
Strains that had indistinguishable DNA patterns. 
Four other children were excreting a virus different 
from the first group but indistinguishable from each 
other. Two day care centres were studied in 
Sweden.” In one, seven of 20 children were 
excreting CMV, three had indistinguishable DNA 
patterns, and four were unique. In the other nursery 
five of t6 children were excreting CMV and ail 
stains were unique. 

In a largely white middle class population in west 
London as many as 20% of children acquired CMV 
by the age of 1 year and continued to shed virus for 
up to three years. (Peckham C. Unpublished obser- 
vations.) One third of the children whose mothers 
were seropositive, however, were excreting CMV by 
their first-birthday. Forty per cent of the children in 
our day nursery study were non-white, a population 
known to have a higher seropositive rate. Many of 
the children would probably have been excreting 
virus, therefore, after infection acquired from their 
mothers and before entering the day nursery. 

Data from previous day care studies in the United 
States suggest that virus transmission between chil- 
dren may occur within day centres. In one study 
51% of children were excreting CMV, with the 
highest rate in children under 24 months (83%):° at 
least 12% of these children had seronegative 
mothers. In another study rates of CMV excretion 
were significantly higher for children receiving day 
care compared with children staying at home.’ Only 
8% of the children at home had viruria compared 
with 57% of children in day care, but without 
restriction enzyme analysis it is not possible to draw 
any firm conclusions. Two case reports have de- 





etkham, Pearl, Chin, 


scribed Situations where transmission of CMV was 
assumed::to have occurred but when restriction 
endonuclease ' ‘typing was carried out this was found 
not to have been the case.'°!’ 

Our study points to the risk of generalising from 
~ only .oné. or two nurseries. The wide variation in the 
_rates of. CMV excretion (0% to 36%) in our 
‘nurseries indicates that not all day care settings are 
the same. We were-asked to include two nurseries in 
‘the study because two children known to have 
congenital infection were considered to be a poten- 
tial source of infection for other children and staff. 
In both situations there was no evidence that this 
was the case and in the nursery for handicapped 
children no other child was found to be shedding 
CMV. 

The risk of CMV infection for teachers in day care 
centres cannot be established from our data as 
numbers are too small. Although in two cases we 
were unable to distinguish virus isolates from 
children and teachers, the seropositivity rate for 
teachers was not significantly different from controls 
and no seroconversion occurred. Further prospec- 
tive studies are required to determine whether the 
risk of infection among day nursery teachers is 
different from that of women of similar age and 
background in the general population. 

Although the findings suggest that transmission of 
infection may occcur within some nurseries, this 
does not seem to be the case for most infections. 
CMV infection is commonly acquired in the first 
year of life, particularly among infants of seroposi- 
tive mothers. and virus shedding persists for a 
prolonged period. It is not surprising, therefore, 
that virus excretion is common among young chil- 
dren attending day nurseries. In view of the fact that 
virus shedding was more prevalent in the younger 
than the older children and was not related to the 
age at which the children entered the nursery nor to 
the duration they had been there and the dissimilar- 
ity of most of the virus isolates, the present study 
indicates that most infection probably occurred 
before entering the nursery. 
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Prediction and management of nocturnal -= 
hypoglycaemia in diabetes . 


G WHINCUP AND R D G MILNER 


Department of Paediatrics, University of Sheffield, The Childrea's Hospital, Sheffield 


SUMMARY Blood glucose measurements were made at 2200, 0200, and 0800h in 102 children 
with diabetes during a 24 hour planned admission to hospital. Nocturnal hypoglycaemia (<3-0 
mmol/l) occurred in 24 of 71 (34%) children on twice day insulin and in three of 31 (10%) 
children on once daily insulin. Predictive value modeling showed that a blood glucose 
concentration of less than 7 mmol/l at 2200h was the best predictor of nocturnal hypoglycaemia, 
with a sensitivity of 63%, specificity of 94% , and positive ard negative predictive values of 83%. 
Blood glucose measurement at 0800h had no predictive valae for nocturnal hypoglycaemia. The 
mean (SD) glycosylated haemoglobin concentration of chikiren on twice daily insulin who had 
nocturnal hypoglycaemia was 55 (8) mmol HMF/mol Hb, which was significantly less than that of 
children on twice daily insulin who did not have hypoglycaemia (64 (11) mmol HMF/mol Hb) or 
those on once daily insulin (62 (11) mmol HMF/mol Hb). A controlled trial was then performed 
in which 29 children with diabetes who had a blood glucose concentration at 2200h of <7 mmol/l 
measured by Reflocheck were randomised into two greups, one of which received 10 g 
carbohydrate supplement and the other of which did not. Thirteen of the 14 children in the 
control group had hypoglycaemia at 0200h, whereas the snack prevented hypoglycaemia in 12 of 
15 in the test group. Blood glucose values in the two groups at 0800h were similar. We conclude 
that bedtime glucose measurement in children on twice daily insulin is a useful predictor for 
nocturnal hypoglycaemia, which can be prevented by a smal carbohydrate snack in those at risk. 


Unrecognised nocturnal hypoglycaemia may be a 
widespread and important problem in children with 
diabetes and is certainly a phenomenon that is 
difficult to detect. Failure to recognise nocturnal 
hypoglycaemia in adults has been reported to lead 
to | transient hemiparesis,' organic personality 
syndrome.” and a syndrome masquerading as senile 
dementia.’ Attempts to identify individuals at risk 
have included the measurement of early morning 
blood glucose concentrations® or overnight urinary 
cortisol concentrations.” Recently, Pramming er al 
reported that nocturnal hypoglycaemia may be 
predicted with reasonable accuracy in adults with 
diabetes by the measurement of an evening blood 
glucose concentration at 2300h.° 
Nocturnal hypoglycaemia in children 
diabetes has been studied, but less than in adults.” 
A frequency of 10-19% has been reported in 


with 
+ 


Conversion: for HbA, by electrophoresis. | mmol HMF/mol 
Hb=0-19%: for HbA, by column chromatography. I mmol 
HMPFimol Hbh=G-27%.. 


ad 


children treated with twice daily insulin,” ” and it has 
been claimed that one consequence of unrecognised 
nocturnal Fypoglycaemia has been overtreatment 
with insulin.’ The present study assessed the 
prevalence of nocturnal hypoglycaemia in a sample 
of children with diabetes and tested the value of 
bedtime blood glucose measurements as a predictor 
of nocturna: hypoglycaemia in children who eat and 
go to bed earlier than adults and who were treated 
with insulin-once or twice daily. The effect of a small 
bedtime carbohydrate snack in preventing hypo- 
glycaemia in those at risk was then evaluated in a 
controlled trial. 


Patients and methods 


Patients. There were two phases: (1) the prevalence 
and prediction study, which took place from January 
1983 to January 1984, and (2) the intervention 
study, whica took place from January to August 
1984. The subjects were children admitted to 
hospital for annual review of their diabetic control. 
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They were ‘aged 3 to 16 years and all had had 
diabetes for more than one year. No child had 
symptoms of nocturnal hypoglycaemia and all were 
clinically well when admitted between [000 and 
1300h for a 24 hour stay in hospital. The admission 
helped to standardise the times of insulin injection 
and food intake and the amount of exercise taken. 
Carbohvdrate intake followed the recommendations 
of the British Diabetic Association, with about 50% 
being rich in polysaccharides. The last food intake 
was 90 minutes before the bedtime blood sample 
was taken. which was collected at about 2200h. 
Further samples were collected at 0200h and O800h. 
No child woke at 0200h due to blood sampling. 
Some children were studied in each phase. 


Prevalence and prediction study 

There were 102 children in the prevalence and 
prediction study. Seventy one were receiving twice 
daily insulin mixtures: 32 took Monotard/Actrapid 
(Novo) and 39 took Humulin TIsophane/Soluble 
(Lilly). The daily total insulin dose was similar in the 
two groups, being 0-62-2-50 U/kg (mean 1-01 U/kg) 
and 0-40-1-54 U/kg (mean 0-93 U/kg). respectively, 
Thirty one took a long acting insulin or an insulin 
mixture once daily in a dose ranging from 0-25 to 
1-35 U/kg (mean 0-90 U/kg). 


Intervention study 

There were 97 children in the intervention study. 
Twenty nine (30%) had a blood glucose concen- 
tration of <70 mmol/L at 2200h measured by 
Reflocheck (Boeringer, Mannheim). They were 
randomised into two groups: (1) the control group 
(10 boys and four girls), which received no carbo- 
hydrate supplement. and (2) the test group (nine 
boys and six girls), which received 10 g carbohydrate 
as soon as the low bedtime blood glucose result was 
known. Twenty one children received twice daily 
insulin and eight received single dose treatment tn 
the morning. All children in both studies had a 20 g 
carbohydrate snack at 2015h and those on twice 
daily insulin had their evening dose 20 minutes 
before the main meal at 1715h. 


Methods. Fingertip heparinised blood samples were 
taken from all children at 2200, 0200, and O8S00h and 
stored at 4°C until analysed for glucose by the 
hexokinase method" later in the day. In the 
intervention study blood glucose concentration was 


also measured at the bedside by Reflocheck 
(Boeringer, Mannheim). 
Glycosylated haemoglobin (HbA) (normal 


range 29-39 mmol HMF/mol Hb) was measured in 
all children during admission by a colorimetric 
assay.) and mean HbA p concentrations in different 


groups were compared by Student's unpaired z test. 
For the purpose of this study nocturnal hypo- 
glycaemia was defined as a blood glucose concentra- 
tion of less than 3 mmol/l. 

Results were analysed using the predictive value 
model, employing the following definitions. 

(1) Sensitivity: the proportion of children with 
nocturnal hypoglycaemia at 0200h with a blood 
glucose concentration less than a given value at 
2200h. 

(2) Specificity: the proportion of children without 
nocturnal hypoglycaemia at 0200h with a blood 
glucose concentration greater than a given value at 
2200h. 

(3) Positive predictive value: the proportion of 
children with a blood glucose concentration less 
than a given value at 2200h who also had nocturnal 
hypoglycaemia at 0200h. 

(4) Negative predictive value: the proportion of 
children with a blood glucose concentration greater 
than a given value at 2200h who did not have 
nocturnal hypoglycaemia at 0200h. 


Results 


Prevalence and prediction study. 

Twice daily insulin 

The blood glucose concentration fell to less than 3-0 
mmol at 0200h in 24 of the 71 children (34%). Ten 
of the children with hypoglycaemia had received 
Monotard/Actrapid mixtures and 14 had received 
Humulin Isophane/Soluble mixtures. 

The positive predictive values of blood glucose 
concentrations of less than 5, 6, 7, 8. 9. and 10 
mmol! at 2200h for nocturnal hypoglycaemia at 
0200h are shown in Table 1. from which it can be 
seen that the best predictor was a blood glucose 
concentration of less than 7 mmol/l at 2200h, which 
had both a positive and a negative predictive value 
of 83%, a sensitivity of 63%. and specificity of 94%. 
More explicitly, 1S children had a blood glucose 
concentration less than 7 mmol/l at 2200h, and of 


Table i Predictive value models for nocuirnal 
ypogtycaemia at O200h from different blood glucose 
concentrations at 2200h 
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these, 15 had a concentration of less than 3 mmol/l 
at 0200h. Fifty three children had a blood glucose 
concentration of more than 7 mmol/l at 2200h, and 
of these, nine had a concentration of less than 3 
mmol/l at 0200h. The relation between the blood 
glucose concentration at 2200h and the change in 
blood glucose from 2200h to 0200h is shown in the 
Figure. In eight of the 24 children with nocturnal 
hypoglycaemia the blood glucose concentration at 
0200h was less than 2 mmol/l. The mean (SD) blood 
glucose concentration at O800h of the children who 
had nocturnal hypoglycaemia was significantly lower 
(10-0 (6-9) mmol/l) than that of those whe had not 
(13-6 (5-9) mmol/l). Similarly, the mean (SD) 
HbA,. concentration of the children with nocturnal 
hypoglycaemia was significantly less than that of 
those with no nocturnal hypoglycaemia (55 (8) v 64 
(11) mmol HMF/mol Hb). The predictive value of 
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Blood glucose at 2200h ( mmoli/t) 


Figure Blood glucose concentration at 2200h correlated 
with change in blood glucose between 2200h and 0200h 
in 71 children with diabetes taking twice daily insulin. 
Children with blood glucose concentrations of more than 
3-6 mmolil at 0200h are shown by solid circles and those. 
with concentrations of less than 3-0 mmol/l at 0200h by 
open circles. l 


blood glucose measurements at 6800h for nocturnal 


hypoglycaemia the previous night was ho better than 


chance (results not shown). 


Once daily insulin . i ; 
Three of the 31 children who received once daily 
insulin developed nocturnal hypoglycaemia. The 


number was too small for comparison. with ‘those 


receiving twice daily insulin. The mean (SD) HbA, 
concentration of the 28 children who did not have 
nocturnal hypoglycaemia was 62 (11) mmol HMF/ 
mol Hb, which was very similar to that of the 47 
children on twice daily insulin who did not have 
nocturnal hypoglycaemia. 


Glycosylated haemoglobin 

There was no correlation between the blood glucose 
concentration at 0200h and the HbA,. concentration 
in any subgroup or in the total study sample. 


Intervention study. In all cases the laboratory 
measurement of blood glucose confirmed the 
Reflocheck estimate at 0200h of <7 mmol/l. The 
mean (range) of the laboratory determinations was 
3-8 (1-6 to 6-0) mmol/l. Results were analysed. 
taking account of whether the children had insulin 
once or twice a day (Table 2). 


Twice daily insulin 

Ten of the 11 children in the control group had 
hypoglycaemia at 0200h, whereas only two of the 10 
in the test group had a blood glucose concentration 
of <30 mmol/l at 0200h. The blood glucose 
concentration fell between 2200 and 0200h in every 
child in the control group, whereas the concen- 
tration rose in eight of the children in the test group. 
but one of these had hypoglycaemia at 0200h 
notwithstanding. By O800h a similar mean rise in 


Table 2 Bleod glucose concentrations at 2200h and 
change in blood glucose at 0200h and O800h in children 
with diabetes.at risk of nocturnal hypoglycaemia. Values 
are mean (SEM) 
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bisd glucose “concentration of 7-8 mmol/l had 
occurred in. both groups. but the range of change 
was greater in the control patients, suggesting that a 
Somogyi effect might have occurred in some. 


Once daily insulin 

There were fewer patients taking insulin once daily, 
reflecting current clinical practice. There had been a 
fall in blood glucose concentration at 0200h in all 
three of the control patients, and two became 
asymptomatically hypoglycaemic. In all five test 
patients the blood glucose concentration had risen at 
0200h. The mean rise in blood glucose concentration 
at O800h in both groups was similar but less than that 
seen in patients taking twice daily insulin. 


Glycosylated haemoglobin 

The quality of diabetic control as reflected in the 
HbA measurements ranged from 39 to 60 mmo 
HMF/mol Hb but was similar in all four subgroups, 
mean (SD) values (in mmol HMF/mol Hb) being 53 
(6) in test patients on twice daily insulin, 47 (5) ia 
control patients on twice daily insulin, 55 (3) in test 
patients on once daily insulin, and 52 (9) in contro! 
patients on once daily insulin. 


Discussion 


This project was designed to measure the prevalence 


of nocturnal hypoglycaemia in children with 
diabetes with minimum inconvenience under 
relatively standardised conditions, which were 


thought to favour hyperglycaemia rather than 
hypoglycaemia because of the relative inactivity 
associated with admission to hospital. A blood 
glucose concentration of 3 mmol/l was used as s 
working definition of hypoglycaemia based on 
previous work and 0200h was chosen as the sampling 
time because of the authors’ previous experience in 
diabetic summer camps where most symptomatic 
hypoglycaemia occurred between 0100 and 0300h 

About one third of the children taking insulin 
twice daily experienced symptomatic nocturna! 
hypoglycaemia, and among these one third had 
severe hypoglycaemia with a blood glucose 
concentration of less than 2 mmol/l. In contrast. 
only one tenth of the children receiving insulin once 
a day experienced nocturnal hypoglycaemia. If the 
three subgroups, twice daily insulin with or without 
hypoglycaemia and once daily insulin without 
hypoglycaemia, 
diabetic control judged by HbA,, concentrations 
was indifferent to poor and was similar in the twe 
subgroups without hypoglycaemia. whereas the 
patients experiencing hypoglycaemia had a signifi- 
cantly lower mean HbA,, concentration, although 


were considered the quality of 


there was no direct correlation between HbA. and 
blood glucose concentrations at 0200h within this 
subgroup. This is not surprising as the HbA, 
reflects long term overall glucose homeostasis and 
the measurement of blood glucose at 0200h took 
place on one night only. A legitimate inference is 
that patients with lower HbA). concentrations 
taking insulin twice daily are more prone to 
nocturnal hypoglycaemia. Should this cause concern 
or be regarded merely as an epiphenomenon? In 
favour of the latter view is that the children were 
clinically well at the time of study and the hypo- 
glycaemia, by definition, was asymptomatic. 
Against this is the evidence that nocturnal hypo- 
glycaemia in adults can damage the brain, and it is 
plausible to suggest that the effect is more likely to 
be gradual and cumulative rather than abrupt. 
Anecdotally, two of the children in the present study 
subsequently had transient hemiparesis and a third 
had early morning convulsions, all as complications 
of nocturnal hypoglycaemia. All three children had 
HbA, concentrations below 50 mmol HMF/mol Hb 
at the time and were perceived to have excellent 
diabetic control. 

While this study may have fuelled the debate on 
what is optimal control for a child with diabetes 
without providing a clear answer to that question, it 
has also clarified ways in which nocturnal hypo- 
glycaemia may be predicted. Analysis of bedtime 
and early morning blood glucose concentrations has 
shown clearly that a bedtime concentration of less 
than 7 mmol/l is a useful predictor that hypogly- 
caemia will occur. This is in keeping with the 
observation of Pramming et al that 80% of adults on 
twice daily insulin with a blood glucose concentra- 
tion of less than 6 mmol/l at 2300h had nocturnal 
hypoglycaemia.” We were unable to find any associ- 
ation between nocturnal hypoglycaemia and subse- 
quent blood glucose concentrations measured at 
0800h, which contrasts with an earlier report.” 

The simple intervention study confirmed that 
bedtime glucose monitoring with the Reflocheck 
overestimated blood giucose concentrations in the 
low and low-normal glycaemic range!’ but was none 
the less useful in predicting which children would 
experience nocturnal hypoglycaemia. More impor- 
tantly. we have shown that this risk can be ameli- 
orated by a 10 g carbohydrate snack without 
prejudice to the overall quality of diabetic control as 
reflected in the 0800h blood glucose reading. We 
think that this simple procedure is worth recom- 
mending to families for use at home, in particular in 
those cases where there may be cause to suspect that 
nocturnal hypoglycaemia is occurring in the child 
with diabetes. 

Ideally, each child should have been studied on 
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more than one occasion and acted as a self control. 
We did not consider it justified to admit a child to 
hospital more than once and preferred to use a less 
elegant experimental model but one that was 
ethically more acceptable. Normal bedtime for the 
children in this study was from 2030 to 2200h. and 
the blood glucose testing and carbohydrate 
supplementation did not change this routine, but 
care was taken to ensure that those who had extra 
carbohydrate at 2200h cleaned their teeth. 


We are grateful to the Chemical Pathology Service of the 
Children’s Hospital and Royal Hallamshire Hospital for measuring 
blood glucose and glycosylated haemoglobin concentrations, 
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Parental smoking, breast feeding, and respiratory 
infection in development of allergic diseases 
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SUMMARY 


x, and School of Mathemaiics, Statistics and Computing, 


Environmental factors were examined as determinants of clinical disease in a five year 


prospective study of 73 children born to atopic parents. Clinical follow up for evidence of eczema 


and wheezing was combined with regular skin testing, 


viral culture where appropriate. 


immunoglobulin assay, and respiratory 


Thirty six children developed eczema, which was often associated with a positive result of a 
skin test to ingestants in the first year and inhalants by the fifth year. Thirty two children 
developed one or more episodes of wheeze. Fifteen children wheezed once only, and not all of 


these developed atopy. 


No pattern of respiratory infection in early life was characteristic of children with recurrent 
wheeze. There was a significant difference in parental smoking habits between children with and 
without episodes of wheeze at the fifth birthday. No protective effect of breast feeding could be 


shown. 


The development of allergic disease in susceptible children is influenced by many environmen- 
tal factors. Advice to families about reduction of environmental allergens continues to pose 
problems, but parents should be advised to avoid smoking in the child's presence. 


The relation between the atopic state and the 
clinical expression of diseases such as bronchial 
asthma or atopic dermatitis remains unclear. Most 
young children with these disorders are atopic and 
exposure to allergen can, in sensitive individuals, 
induce bronchospasm and eezematous skin changes. 
Not all atopic subjects, however. develop disease. 
The possibility that additional influences are re- 
quired for expression of disease to occur has 
received much attention. There have been reports 
on the role of diverse environmental factors in 
atopic subjects, including season of birth,' respira- 
tory infections,” and state of breast feeding. >" 

In this five year prospective study we have fol- 
lowed a cohort of children (n=97) at risk of allergic 
disease, seeking the development of eczema, recur- 
rent wheezing, and seasonal rhinitis. We have 
attempted to examine how environmental factors 
interact on the atopic constitution and produce 
symptoms of disease. The incidence of early respira- 
tory infections and the development of specific 
antibody to common allergens in these children has 
previously been reported.” '" 


Nat 


Patients and methods 


Study design. One hundred babies were selected for 
study before birth on the grounds that one parent 
gave a history of hay fever or asthma. This selection 
was designed to provide a cohort of children of 
whom about half would be expected to develop 
evidence of atopy, those without atopy acting as 
controls. In this study atopy was defined as the 
presence of eczema and/or one or more positive 
results of a cutaneous prick test to common allergens. 
Written consent from pregnant mothers was 
obtained after full explanation that the baby would 
be subjected to venepunctures and the passage ofa 
soft nasal catheter during the course of the study. 
All the babies were born in the maternity depart- 
ment of a district general hospital. The mean birth 
weight on leaving hospital was 3280 g. 

At one year there were 92 families on follow up. 
Most of the study families continued to live in the 
area served by the hospital, and 73 remained on 
follow up on the child’s fifth birthday (Table 1). 
Parents were asked to keep a diary of their feeding 


38 






Table 1 Reasons for the 27 withdrawals from the study 





Reason No 
Moved away 12 
Lost to follow up 10 
Parents decided not 

t0 continue 4 


Other reason j 








methods and smoking habits. The date of the first 
cow’s milk feed was recorded, but this information 
was not available to the paediatrician (JJC) who 
examined the babies. The social class classification 
was recorded (Registrar General’s Classification, 
1971). 

Clinical assessment. All babies were examined at 
birth, at 3, 6, and 12 months, and annually 
thereafter. At each hospital visit a clinical history 
was taken and added to by a daily record of 
respiratory symptoms and skin problems kept by the 
parents. Clinical examination of the skin and the 
respiratory tract was carried out at each visit. In 
addition, parents were asked to notify the hospital 
whenever respiratory symptoms developed; a clini- 
cal examination was then made, usually at home. A 
diagnosis of eczema was made when the skin of the 
face or flexures showed roughening, redness, or 
intense pruritus that persisted for four weeks or 
more. Transient spots or cradle cap were not 
regarded as eczema. The presence of eczema and 
wheezing was confirmed in all cases by the paediatri- 
cian (JJC) or general practitioner. Hay fever was 
regarded as present if nasal discharge occurred in at 
least two spring/summer seasons. In this report 
children are regarded as atopic if they developed 
eczema or had at least one positive result of a 
cutaneous prick test during the study. 


Laboratory investigation. At each hospital visit 
immediate skin testing for hypersensitivity was 
carried out by prick testing with six common 
allergens—namely, Dermatophagoides pteronyssi- 
mus (house dust mite), mixed grass pollen, cat fur, 
dog dander, hen’s egg, and cow’s milk (Bencard 
Ltd). A control solution and a 1/1000 histamine 
solution were also used. The diameter of the wheal 
was recorded at 15 minutes; a positive reaction was 
recorded when a wheal was 3 mm greater than that 
of the negative control. All subjects showed reactiv- 
ity to the histamine solution. 

At each visit venepuncture was performed and the 
serum assayed for immunoglobulin concentrations, 
including total serum IgE.!! 


laboratory. The methods of tissue culture have been 
described elsewhere.” Be Bag 

Saliva samples were collected from all children at 
3 years. These samples were assayed for IgA, using 
a double antibody radioimmune assay.’? This assay 
is specific for alpha determinants on IgA, is not 
inhibited by secretory piece, and is not influenced by 
the molecular weight of the IgA. 

Statistical analysis was undertaken using analysis 
of variance, £ test, and x? test. As a result of 
skewness in the distribution of the IgE results, data 
were logarithmically transformed (log (1+x)) before 
significance tests were performed. 


Results 


Clinical disease. Of the 73 children who remained on 
follow up for five years, 36 developed eczema. In 34 
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Fig. | Incidence of wheezing by year of study. Total bars 
(white+ black) show number of children who experienced 
episodes of wheeze in each year; black bars show number of 
these children who had eczema in each year. Asterisk 
denotes total number of episodes of wheeze in each year. 
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~a (94% ) of these the skin rash became apparent within 
_ the first two years of life. In most (n=31) the skin 
` rash persisted for less than one year and did not 
„present an important clinical problem. In five 
“subjects persistent skin inflammation, requiring 
appropriate topical treatment, was present, but even 
in these children there was a tendency to improve 
with age. 

Thirty two children (44%) had one or more 
episodes of wheezing. Most children (69%) had 
their first episode within the first two years of life. 
Fifteen children had a episode of wheeze on a single 
occasion only. Four of the 15 children who wheezed 
only once showed no evidence of atopy during the 
five year follow up. As the remainder (n=17) went 
on to develop recurrent attacks of wheezing the 
actual number of episodes of wheeze each year 
increased with age (Fig. 1). Eleven had four or more 
attacks in the five years and all of these received 
medical treatment, including admission to hospital 
in two cases. Fifteen of the 17 children with 
recurrent wheeze either developed eczema or had 
multiple positive results of cutaneous prick tests 
during the study. 


Skin tests and clinical disease. The skin test reactiv- 
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Fig. 2 


ity to the six common allergens is shown in Figure 2. 
Responses to egg and milk were most prevalent in 
years one and two, after which they decreased, 
whereas those to the major inhalant allergens house 
dust mite and grass pollens were more prevalent in 
the later years of the study. Of the 36 children with a 
diagnosis of eczema, 21 were atopic on the basis of 
results of the skin test. Eleven of these showed egg 
sensitivity in the first year compared with only three 
of the 37 children without eczema (p<0-05). During 
the first year ingested allergens accounted for 86% 
of positive reactions in children with eczema (Table 
2). By contrast, at year five, inhalant allergens 
accounted for 26 of 27 positive reactions in children 
with eczema. 

Children with recurrent wheezing showed an 
increasing number of positive reactions to inhalant 
allergens as age increased, with 16 of 18 being 
classified as atopic on this basis at the end of the 
study. Of the 32 children who wheezed, 22 had at 
least ore positive result of a prick test. No character- 
istic pattern of skin test responses occurred in 
children with wheeze to distinguish them from the 
atopic subjects who did not wheeze. Six of the eight 
patients with hay fever developed a positive skin 
reacticn to mixed grass pollens within five years. 


Pollens 
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Percentage of children with positive results to skin tests for the six common allergens. 
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Table 2 Positive reactions to skin tests at 1, 2, 3. and 5 


years in 36 children who developed eczema 
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Immunoglobulin concentrations and clinical disease. 
Immunoglobulin E concentrations were significantly 
raised in both patients with eczema (Fig. 3) and 
those with recurrent wheezing (Fig. 4) when com- 
pared with those children who did not have these 
diseases at all ages after 3 months (p<0-05). 
Children who wheezed only once had IgE concen- 
trations that were not significantly different from 
those of children who did not wheeze at all 
(p>0-05). 

No differences in serum IgA concentrations were 
apparent at any age between 3 and 60 months 
between children with and without eczema. The 
salivary IgA values in 3 year old subjects were not 
significantly different in those with and without 
eczema, all being within the normal adult range.° 
There was no significant difference in serum IgA 
concentrations between those who did and did not 
have episodes of wheeze (p<0-05). 


Parental smoking. At the children’s first birthday 
the number of those who had developed or were to 
develop wheezing was equally distributed between 
parents who did or did not smoke at that time. By 5 
years, however, 62% of parents who smoked had 
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Fig.3 IgE concentration in children according to whether 
they developed eczema or not. @—@= Those with 
eczema (n= 36), O- ~ -O=those without eczema (n=37). 


children who had experienced episodes of wheeze 
compared with 37% in families where the parents 
did not smoke. The difference was significant 
(p<-05) (Fig. 5). 

When total serum IgE concentrations of children 
were compared between the families where the. 
parents smcked and those where the parents did not 
smoke no significant difference could be found at 
any age (p>0-05). 


Respiratory infections. Successful isolations of virus 
became less common as the children grew up, 
probably due to sampling difficulties. In all subjects 
throughout the study respiratory viruses (rhinovirus, 
respiratory syncytial virus, and para-influenza virus) 
were isolated from children with both coryzal and 
wheezy syndromes. The 15 children who wheezed 
only once often had associated coryzal symptoms. In 
this group five positive respiratory viral isolates 
were made (three respiratory syncytial virus, two 
para-influenza virus). 

Respiratory infections occurred more often in the 
atopic children (mean 20-7 over five years) than in 
the non-atopic children (mean 15-6), but this differ- 
ence did not reach significance. There was a similar 
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Fig.4 IgE concentration in children according to whether 
they had episodes of wheeze or not. @-———@= Those with 
recurrent wheeze; O- - ~-O=those without wheeze. 
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Year of study 
Fig.5 Parental smoking habits and wheezing in total study 
popuiation. @——@= Children with wheeze (n=32); 
O- ~ -O= children without wheeze (n=41). 


pattern of respiratory virus infections in the atopic 
children during the first year of life compared with 
those who did not develop wheezing (Table 3). 


Breast feeding. The duration of breast feeding was 
taken as the time from birth to the introduction of 
the first cow’s milk or cow’s milk formula feed. 

In all, 55% of children received no cow’s milk 
during the first four weeks of life and 12% were 
totally breast fed for over three months. 

There was no evidence of any relation between 
the duration of breast feeding and the incidence of 
eczema or positive skin tests (p>0-05) (Table 4). 

No protective effect of breast feeding against 
asthma could be shown. 


Atopic children and environmental factors. Forty 
eight children were identified as atopic. Twenty two 
developed episodes of wheeze and 26 did not. As 
the genetie predisposition to atopy was similar the 
two subgroups were compared for environmental 
influences. 

No significant differences between the groups 
could be shown for social class, season of birth, or 
duration of breast feeding. The atopic children who 


Table 3 


had episodes of wheeze did not have significantly 
more respiratory infections, and the virus isolates in 
the first vear were similar in both groups (Table 3). 

There were significantly more parents who 
smoked cigarettes among the families of atopic 
children who had episodes of wheeze at 5 years of 
age than in the families of children who did not have 
episodes. of wheeze (p<0-05) (Fig. 6). 


Discussion 
The prediction that roughly half of these children 
Table 4 Duration of breast feeding according to atopic 
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Fig.6 Parental smoking habits and wheezing in the atopic 
study pepulation. @——@= Alopic children with wheeze 
(n=22): O- - -O=atopic children without wheeze (n=26). 


Virus isolations in 48 symptomatic children with atopy in first year of life 
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Parental smoking, breast feeding, and respiratory infection in development of allergic diseases 


would develop allergic disease proved to be 
correct. The predominant clinical problem was 
eczema, although most of the children were affected 
in the first two years only. Over 40% of the children 
had one or more positive results to a skin test, a 
prevalence in agreement with a previous report on 
similar children.'* Most of the children with eczema 
were atopic, supporting an association between 
disease expression and the genetic predisposition to 
develop IgE antibody responses. The most com- 
monly identified skin sensitivity in the first year was 
to egg protein. The skin reaction was often tran- 
sient, disappearing in the second year at a time when 
the prevalence of eczema was also decreasing. These 
results suggest a role for food specific immune 
responses in the pathogenesis of infantile eczema, as 
has been suggested by others. Skin reactivity to 
inhalant allergens represented the predominant 
sensitivity in older children with eczema, although it 
developed later than that to foods. The role of 
inhalant allergens in the pathogenesis of eczema has 
received somewhat less attention. It has been shown 
that the raised [gE concentrations of children and 
adults with this disorder includes inhalant allergen 
specific IgE antibody.’ The presence of this anti- 
body is not explained by concomitant respiratory 
allergic disease. Furthermore, the application of 
such allergens to the skin has been shown to induce 
eczematous lesions in sensitive individuals.!° Both 
ingested and inhaled allergens are probably of 
clinical importance in subjects with eczema, though 
their predominant effects may be at different stages 
of development. 

In this study the children who wheezed on four or 
more occasions all showed evidence of atopy. The 
predominant sensitivity was to the major inhaled 
allergens. The results suggest that this preschoo! 
chest disorder is indistinguishable from asthma. Not 
all atopic children develop asthma, suggesting that 
atopy alone does not give rise to symptoms. Chil- 
dren who wheeze once only in the early months of 
life do not necessarily go on to show evidence of 
atopy, and their IgE concentrations are the same as 
those children who have no episodes of wheeze. 
Such episodes are usually associated with coryzal 
symptoms, suggesting that a single episode of 
wheeze can result directly from respiratory infection 
of this age. 

As in our earlier report,’ we were again unable to 
confirm the observation that children with atopic 
symptoms had a transient deficiency of IgA concen- 
tration at 3 months.” Differences in study design, 
clinical definitions, and duration of follow up may 
account for the conflicting results. We were unable 
to show that either month of birth or social class 
influenced the onset of asthma, but it would require 





much longer epidemiological studies! |: 
this influence. _ eee 

This study confirms other observations th 
piratory viruses can be isolated from young children — 
during episodes of wheeze.” ° The same. viruses - 
were isolated, however, from childr oryzal 
symptoms in both atopic and non-atopié children: 
These findings suggest that viral infection against an 
atopic background does not adequately:explain all 
symptoms. No virus, or group of viruses; could be 
identified as more asthmagenic than others. Due to 
sampling difficulties in older children, this study was 
unable to confirm the role of viral infections in the 
development of recurrent wheezing. 

It is known from epidemiological studies that 
exposure to cigarette smoke doubles the risk to the 
infant of an attack of pneumonia or bronchitis.” 
Our study suggests that this risk is not confined to 
infancy and parental smoking habits but may have 
an even stronger influence on the pathogenesis of 
wheezing in the 5 year old child. The mechanism of 
this effect is unclear. In adults smoking may result in 
an increase in bronchial hyperactivity,” this change 
being only weakly dependent on the atopic state of 
the patient. Immunological variables can be altered 
in smokers, including a rise in IgE concentrations. 
In this study the children of parents who smoked did 
not show raised IgE concentrations, perhaps sug- 
gesting a different mechanism. We have reported 
elsewhere that the immune response to house dust 
mite was increased in those children exposed to 
higher concentrations of its major allergen, antigen 
p1.” These differences include prevalence of skin 
test reactivity and radioallergosorbent test specific 
for D pteronyssimus. It has been shown previously 
that avoidance of house dust mite both in children 
and young adults can result in a reduction of 
bronchial! hyperactivity.” ** It is quite clear that 
recurrent wheezing develops in these subjects who 
are genetically predisposed to develop an atopic 
State. It :s possible that cofactors, or environmental 
influences, such as parental smoking, house dust 
mite antigen, and respiratory tract infections, either 
by a direct effect on airway reactivity or by altering 
the nature of the immune response to particular 
allergens, are required to allow disease expression. 
The possibility of a synergistic effect between these 
factors must also be borne in mind. 

Breast feeding failed to show any protective effect 
against the development of allergic disease, includ- 
ing eczema. Whether breast feeding affords protec- 
tion against atopic disease remains controversial.>° 
Random controlled clinical trials have given con- 
flicting results. As it is difficult to control how 
mothers feed their babies many studies have been of 
an observational design. Our study can be criticised 
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on these grounds. Bias may have arisen if those 
infants most at risk opted into the breast feeding 

. group. As the risk was equal among all babies this 
seems to be unlikely. Moreover, the number of 
breast fed babies in the trial was similar to local 
practice at the time. Observer bias was minimised by 
the clinician being unaware of the feeding history at 
the time of the clinical assessment. Our conclusions 
are similar to other recent reports.’ * 

The finding that egg sensitivity, as shown by 
immediate skin test reactivity, can occur in wholly 
breast fed babies suggests that maternal diet may be 
of relevance. Food allergies in fully breast fed 
infants have been described.”° It has been shown in 
experimental rats that repeated low dose exposure 
through breast milk increases the likelihood of 
developing an IgE antibody response to a food 
protein.” The increased incidence of skin tests 
positive to egg, in breast fed babies compared with 
bottle fed babies, during the past six months 
suggests that similar events may occur in man. While 
breast feeding should continue to be recommended 
by paediatricians as the best available feed for mest 
babies. we do not believe that it can be promoted as 
a preventative measure in those infants at risk of 
developing allergic disease. Studies on the role of 
maternal exclusion dieting while breast feeding are 
indicated. 

In conclusion, the development of asthma and 
eczema in susceptible children seems to be influ- 
enced by a wide variety of environmental factors. 
The issue of dietary exposure is as yet unresolved. 
Exposure to inhalant allergens such as the house 
dust mite can be reduced, although it is not clear 
what level of reduction is required to alter the 
natural history of the disease.“* The simplest advice 
that we can give the parents of atopic children is to 
stop smoking in the child’s presence. 
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Prodromal features of asthma 
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SUMMARY One hundred and thirty four ambulatory children with bronchial asthma were 
investigated in the Pediatric Pulmonary-Allergic Service. In 95 patients an interval characterised 
by prodromal respiratory symptoms (cough, rhinorrhoea, and wheezing). behavioural changes 


(irritability, apathy, anxiety, 


and sleep disorders), gastrointestinal symptoms (abdominal pain 


and anorexia), fever, itching, skin eruptions, and toothache preceded the onset of the attack of 
asthma. Each child had his own constant set of prodromal findings. 

A significant age related increase in serum IgE concentrations was observed in these patients. 
No such relation was observed in children with an acute onset of attack of asthma without any 
preceding symptoms. We suggest that awareness of these prodromal symptoms may lead to an 


early introduction of treatment, 
asthma. 


The overt attack of asthma is often preceded by a 
variety of prodromal symptoms. some of which are 
not related to the respiratory system.'* The aim of 
this study was to characterise these prodromal 
findings and thus enable an early introduction of 
treatment for asthma, an approach that may, in 
some patients. either avoid or abbreviate the attack 
of asthma. i 


Patients and methods 


One hundred and thirty four patients (90 boys and 
44 girls), presenting to the outpatient clinic of the 
Pediatric Pulmonary—Allergic Service at our centre. 
were studied. Mean (SD) age was 7-0 (1-8) years 
(range 1-5-14 years). Ninety three had seasonal and 
the remaining 41 perennial bronchial asthma. All 
the patients had bronchial asthma based on the 
criteria set by the American Thoracic Society.” 
A standardised questionnaire that recorded the 
symptoms that preceded the attack of asthma was 
completed by the parents. The attack of asthma was 
defined as an acute onset of noisy breathing associ- 
ated with wheezing. tachypnoea, and intercostal 
and/or suprasternal retractions. Symptoms preced- 
ing the attack of asthma, such as rhinorrhoea. 
cough, fever, skin eruption, irritability, apathy, 
anxiety, sleep disorders, loss of appetite, abdominal 
pain, itching. and toothache were recorded accord- 
ing to their chronological occurrence. Duration of 
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thus avoiding or abbreviating some of the acute attacks of 


asthma and total number of attacks and admissions 
to hospital during the last year were documented. 
The chronic or sporadic use of oral antihistamines. 
theophylline, steroids, or inhalation treatment with 
betasympathomimetics or sodium cromoglycate was 
recorded. To minimise errors due to the parents’ 
memories, data recording was limited to the year 
preceding the first examination at our outpatient 
clinic.? © 

History of asthma, atopy, hay fever, or a specific 
allergic reaction to dust, pollen. or foods in either 
parents or siblings. or both, was considered positive 
only if diagnosed by a physician. Atopy was consi- 
dered present if the patients had a personal and/or a 
family history of an atopic condition (eczema, hay 
fever, food allergy, or asthma) and a positive prick 
test to one or more of 10 common allergens. An 
asthma history severity score from 1 to 4 was 
computed for each child as described by Murray 
et al.® 

Determination of serum IgE concentrations was 
performed during the symptom free intervals while 
children were on treatment with bronchodilator 
alone or without prophylactic treatment. Serum 
samples were stored at —20°C until analysed. IgE 
was assayed by a commercial solid phase radio- 
immunoassay (Prist, Pharmacia Ltd, Uppsala. 
Sweden). 

Statistical analysis was performed by Student's 
t or Fisher's exact tests. Due to the considerable 
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variation, IgE. concentrations were transformed into 
logarithmic values and presented as geometric 
means. The Pearson coefficient was used to test the 
correlation between the log (IgE) and the age of the 
patients and p for the null hypothesis was obtained 
from statistical tables.’ 





Results 


The study comprised 134 children attending the 
outpatient service. In 91% of the patients with 
seasonal asthma and 34% of the patients with 
perennial asthma the acute attacks occurred from 
March to June and from September to November. 
The duration of asthma ranged from one to seven 
years. 

The patients were divided into two distinct groups 
according to the presence or absence of prodromal 
symptoms preceding the overt attack of asthma by 
hours or days. Group A comprised 95 (71%) 
patients who showed prodromal symptoms six hours 
or more before the attack of asthma. Group B 
comprised 39 (29%) patients with a rapid evolution 
of symptoms that led to the overt attack of asthma 
within six hours. No significant difference in any of 
the variables listed in Table 1 was observed between 
the two groups. In group A the mean (SD) number 
of prodromal symptoms per patient was 2-84 (0-86) 
and the mean (SD) interval between the occurrence 
of the initial prodromal symptom and the overt 
attack of asthma was 23-5 (11-1) hours. The patients 
were classified according to the occurrence of the 
initial prodromal symptoms in time ranges of six to 
12. 12 to 24. 24 to 36, 36 to 48. and 48 to 60 hours 
before the onset of the overt attack of asthma. In 
computing time averages and standard deviations 
the mean of a range was taken to represent the time 
of occurrence of the individual prodromal initial 
symptom. 

The type of the initial prodromal symptom and its 


Table 1 Comparison of individual characteristics in 
patients with {group A) or without (group B} prodromai 
symptoms before the attack of asthma 








Group A Group B 
n= Wi {n= 39) 

Sex (M F} 66:29 2445 
Mean (SD) age tycurs) b7 (2-8) 7-7 13-63 
No of patens wauh 

family history of alergy $6 24 
Mean Ne of admissions per 

patient during the last year USS tL 3b 
Mean (SD} No of attacks of asthma 

per paticat during the last year fe (2-6) F3 (24) 
Type of asthma: 

Seasonal 65 oe 

Perennial 22 14 





Table 2 Initial prodromal symptom and its time relation 
to the overt attack of asthma 














Symptom No of Interval (hours) between 
patients ininal symptom and onset 
of overt attack 

Rhinorrhoea 39 26-76 (12-00) fb0 
Cough 23 20-73 (0425 O48 
irritability 7 ISOK (4-53) {2-36 
Apathy 7 28-28 (4-13) 12-36 
Anxiety 3 30 2436 
Sleep disorders 2 Is 12-24 
Fever (above 38°C) 5 16-2 (4-0) 6-24 
Abdominal pain z 13-5 (6-4) G-J 
Loss of appetite 2 18 1-24 
liching 3 4 belt 
Skin eruption i 9 6-12 
Toothache 1 9 -t2 





“The means and standard deviations were computed according to average 
representative values of the appropriate time ranges. 


time relation to the overt attack of asthma is 
recorded in Table 2. As shown the most common 
symptoms (62%) were related to the respiratory 
tract (rhinorrhoea and cough). which were followed 
in frequency (20%) by behavioural changes (irrita- 
bility, apathy, anxiety, and sleep disorders). Fever. 
gastrointestinal symptoms (loss of appetite. and 
abdominal pain). itching sensations, skin eruptions. 
and toothache were fairly rare. In 92 (97%) of the 
patients the initial symptoms was followed by 
additional ones; they were polysymptomatic and 
usually more than one system was involved (Table 
3). Any given child presented with a constant initial 
symptom and a characteristic set of additional 
prodromal findings. Not all the additional prodro- 
mal findings were present. however, during any 
given attack of asthma. Eighty two (86% of the 95 
patients in group A constantly showed the same 
prodromal features before each attack of asthma, 
while the other 13 (14%) showed a variable number 
of prodromal symptoms in each subsequent attack 
of asthma. 

Sixty two patients whose initial prodromal symp- 
toms were respiratory in nature—that is, rhinor- 
rhoea or cough—had a mean (SD) age of 7-3 (2:8) 
years and a mean (SD) interval between the initial 
symptom and the overt attack of asthma of 24-5 
(12-2) hours. The 33 patients in group A whose 
initial symptoms were not of a respiratory nature 
had a mean (SD) age of 5-2 (2-1) years and a mean 
(SD) interval between the initial symptom and the 
overt attack of asthma of 21-5 (8-5) hours. The 
prodromal symptoms were observed by the mother 
in 64 (67%) patients, by the father in 12 (13%). and 
by both parents in 19 (20%). 

In 30 (77%) of the 39 patients in group B the 
initial symptom occurred half an hour to an hour 
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Table 3 Relation of initial prodromal symptom to additional ones preceding the overt attack of asthma 





daaial 


Additional prodromal symptoms 
prodromal symptom” cae ` 


Rhinorrhoea Cough 





Behaviour 
changes 
Rhbinorrhoea (39) 39 
Cough (23) H ~- 6 
Behavioural changes (19) 3 ID ree 
Fever (5) 3 Š l 
Gastrointestinal 
symptoms (4) 2. 4 2 
Skin eruption (4) 
and itching ł 4 l 
Toothache (13 l i ü 











Gastro- Toothache 


Skin 

intestinal Crupuons 

Symptoms 

3 2 l 
5 I 2 l 
t 5 2 j 

u it) y 
De 9 0 
0 (U a~ i 
Q 0 G G 





Numbers in parentheses refer to the number of patients presenting with the particular set of symptoms. 


before the attack of asthma without any premoni- 
tory warning. In the remaining nine (23%) respira- 
tory symptoms, seen as rhinorrhoea, cough, and 
strong wheezing, occurred one to six hours before 
the overt attack of asthma. The history asthma 
severity score was 2-18 (0-85) for the patients in 
group A and 2-15 (0-90) for those in group B. 

Serum samples for the determination of IgE 
concentrations were available in 82 patients (53 of 
the 95 patients in group A and 29 of the 39 patients 
in group B). Sex distribution, mean age, and type of 
asthma were similar in these patients compared with 
those who had no serum samples available for IgE 
determinations. The interpretation of serum IgE 
concentrations in the 82 patients with serum samples 
available was therefore considered to be representa- 
tive of the whole study group. No significant 
difference in the serum log (IgE) values between 
patients with (2-56 (0-32)) or without prodromal 
symptoms (2-64 (0-34)) was observed. 

A significant age related increase in log (IgE) 
values was observed in patients who had prodromal 
symptoms: no such relation was observed in the 
patients in group B (Figure). Prick tests were 
performed in 65 of 118 patients with personal and/or 
family atopic history. Fifty three of them showed 
positive reactions to one or more allergens. Of 


these. 39 belonged to group A and 14 to group B 
(y°=0-135, p=not significant). 


Discussion 


The presence of prodromal symptoms preceding the 
overt attack in some of the patients with asthma 
has been recognised previously but not studied 
carefully. These symptoms may not be confined 
to the respiratory tract alone and may often involve 
other systems as well. In 95 of the 134 patients 
followed by us the attack of asthma was preceded by 
prodromal features that were usually constant for 
any given patient. The most commonly affected 
system in our study was the respiratory tract, 
followed by behavioural changes. Other symptoms 
such as fever, abdominal pain, or skin eruption were 
rare. Itching, a common symptom in other 
studies,” * was observed in only three patients, 
though this was probably due to the younger age of 
our population, The mean (SD) interval between 
the occurrence of the initial prodromal symptom 
and the attack of asthma was 23-5 (11-1) hours for 
the 95 patients with prodromal symptoms. The 
interval for patients whose initial prodromal symp- 
tom was of a respiratory nature was not significantly 
longer than for those whose initial prodromal 


= : 5 m 
a3 . * $ noT . oe ee Figure Individual serum 
i. ‘ I 3 A : ? : * : 7 IgE concentrations 
=2 H . ol . according to age in patients 
gz s r =0-6167 : r=0.1398 with (a) and without (b) 
1 p<0.0001 p=NS prodromal symptoms. 
0 NS=Not significant. 


per rr 
1-2 2-4 4-6 6-8 8-10 10-1212-14 
Age (years) 


rrr 
1-2 2-4 4-6 6-8 8-10 10-1212-14 
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symptom wes not respiratory in nature (p<0-1). 
Predromal symptoms that were not of a respiratory 
nature were less common. They occurred in 33 
(35%) patients as the initial symptom. The mean 
age in years of the patients with initial symptoms of 
a respiratory nature was significantly higher than 
that of the patients with initial symptoms of a non- 
respiratory nature (p<0-0005). It is clear, therefore, 
that in younger patients the prodroma begins more 
often with initial symptoms that are non-respiratory 
in nature. A comparison of individual characteristics 
of patients with or without prodromal symptoms 
showed no significant difference in the type of 
asthma (seasonal or perennial), sex distribution. 
age, family history of allergy, or severity of asthma. 

Weather changes and upper respiratcry infection 
are associated with gradual onset of acute attacks of 
asthma.’ Most of our patients with prodroma had 
their acute attack in changing weather periods. The 
rapid development of the acute attacks in the 
patients in group B may be due to specific. 
intermittent, but overwhelming allergic or irritant 
exposure. 

As our study was a retrospective one some degree 
of mild bronchoconstriction, clinically unrecognis- 
able by the parents, may have existed in some of our 
patients during their prodromal phase, Obviously, 
based on our questionnaire we cannot define the 
exact Onset of the attack of asthma. As the vast 
majority of patients are treated at home. however, it 
seems, from a practical point of view, that parental 
recognition of these prodromal symptoms may lead 
to an early introduction of treatment, thus avoiding 
or abbreviating some of the attacks of asthma. 

Serum IgE concentrations increased with age in 
patients with prodromal symptoms. In_ patients 
without any preceding symptom no such relation 
was observed. Whether this observation reflects a 


basic immunological difference that signifies a dif- 
ferent development in the allergy pattern in the 
two groups of patients remains unclear. 

It seems to us that the differentiation of the 
population with asthma into two groups according to 
the presence or absence of prodromal symptoms 
may lead to a different therapeutic approach. In 
children with an acute onset of asthma continuous 
prophylactic treatment may be indicated, whereas in 
children with preceding symptoms treatment may be 
introduced only at the onset of the initial prodromal! 
findings. 


We gratefully acknowledge the suggestions and comments of Dr 
Ida Boldur in the preparation of the manuscript, the advice of 
Professor Yanai Kannai in the statistical analysis. the enthusiastic 
participation of Baruch Yael RN. and the secretarial help of Mrs 
Janine Szichman. 
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Influence of antacid and formulation on effectiveness 
of pancreatic enzyme supplementation in cystic 
fibrosis 
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SUMMARY A series of treatment trials, involving food balances based on determination of fat 
coefficient absorption, nitrogen faecal loss, and daily faecal weight, was performed in 82 patients 
with cystic fibrosis. 

Results showed that a conventional powdered pancreatic extract (Pancrex V) required a high 
dosage to achieve reasonable improvement in fat and nitrogen absorption (200 mg/kg body 
weight/day on average) and rarely restored digestion to normal. Bicarbonate (5-2 g/m? body 
surface/day) slightly enhanced the enzymatic activity of the powdered extract, this being more 
apparent in those with more severe steatorrhoea. There was no advantage in providing the 
extract in microgranules protected by cellulose acetatephthalate. A product based on fungal 
lipase and protease (Krebsilasi) proved to be ineffective in correcting fat and protein absorption. 
The two recent products prepared in pH sensitive microspheres (Pancrex V microspheres and 
Pancrease-Prolipase) had similar advantages in digestive activity. Compared with the traditional 
preparaticns, they offered a number of practical advantages. including a smaller number of 


capsules (particularly Pancrex V microspheres) and improved palatability. 


Cystic fibrosis is by far the most common cause of 
pancreatic insufficiency in children. 

The use of concentrated pancreatic extracts, 
obtained mainly from hog pancreas, has played a 
considerable part for many years in improving the 
nutritional state of fibrocystic patients.’ But the 
limitations of conventional pancreatic extracts have 
become very apparent, especially in the manage- 
ment of steatorrhoea.** Inactivation by the peptic 
and acid secretion of the stomach plays a funda- 
mental part in this. In the adult it has been shown 
that only 8% of lipolytic activity and 22% of 
proteolytic activity administered by mouth can be 
recovered from the loop of Treitz.° Digestion and 
absorption of lipids are then further impaired in this 
disease by deficient secretion of bicarbonate, 


reventing optimisation of intestinal pH for lipase’ 
f= 


activity and by deficient lipid micellation due to the 
reduced pool of bile acids, which are then re- 
absorbed poorly at the level of the ileum.* ’ 

Repeated attempts to overcome the gastric effects 
by formulating the extract in gastroresistant tablets 
or in granules coated with cellulose acetatephthalate 
have met with little success. 
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Few trials have been performed with enzymes of 
vegetable or bacterial origin, which would have the 
advantage of not being inactivated in an acid pH.“ ” 
Lingual lipase, whose excellent activity in an acid 
medium is well known, has not yet been made 
available for therapeutic use. '” Use of massive doses 
of extract has been the main means of overcoming 
gastric inactivation.’ The combined administration 
of antacids (sodium bicarbonate, aluminium hydrox- 
ide, etc) or H, receptor antagonists, to reduce 
gastric acid secretion, has given conflicting 
results. 150 

A more favourable reception has recently been 
given to extracts made up in pH sensitive, gastro- 
protected, and enterosoluble microspheres. These 
microspheres are stable at pHs below 5-5 and hence 
the extract is not inactivated in the stomach, while 
the enzymatic activity is released in 15-30 minutes in 
an alkaline medium and hence is activated in the 
small intestine.“ The small size of the microspheres 
(diameter less than 3 mm) also allows homogeneous 
distribution of the extract in the food. Several 
controlled clinical studies in patients with cystic 
fibrosis have shown the effectiveness of these 


+ 
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ẹxtracts, even if the results are not in complete 
agreement. Some studies have shown that fat and 
protein absorption improves compared with conven- 
tional extract. U Others have produced results 
similar to these obtained with conventional extracts 
but with a definitely lower daily number of capsules 
and without the unpleasant taste of the powdered 
pancreatic extract, thus leading to better therapeutic 
compliance.” 1? 4 18 

Interpretation of these clinical trials is generally 
difficult, because of the small number of patients 
studied. especially as it is a therapeutic field in which 
individual variability plays an important part in 
influencing the results. This study describes research 
into the possible beneficial effect of antacids. looks 
at any advantages of pancreatic extracts in pH 
sensitive microspheres, and compares the old and 
new extracts available on the market today. using a 
larger number of patients with cystic fibrosis. 


Patients and methods 


In all patients included in this study the diagnosis of 
cystic fibrosis was made on the basis of at least two 
sweat tests, using the Gibson and Cooke procedure. 

In most of the patients a study was then made of 
pancreatic function by duodenal intubation, stimula- 
tion with a secretin-pancreozymin bolus (2 U/kg 
body weight). and determination of the enzyme and 
bicarbonate output for 30 minutes.'’ In addition, a 
food balance was carried out for three to four days, 
with determination of the coefficient of fat absorp- 
tion (ACfat), faecal nitrogen loss, and daily faecal 


weight. The food balance during treatment with 
pancreatic extracts or antacids was made under 
hospital conditions: the start and end of each 
balance was marked by oral administration of 
carmine. During each balance a diet was given with 
strictly controlled fat content (from 2 to 4 g/kg/day 
according to age; average 3 g/kg/day), while the 
protein and carbohydrate content were balanced but 
uncontrolled. When pancreatic extracts were admi- 
nistered the number of capsules given each day was 
calculated and rounded individually around the 
chosen dosage, distributed over the four daily meals 
and divided during the meal into start, middle, and 
end. When two extracts were compared in the same 
subjects priority was randomly assigned. 

The following variables were recorded for the 
faeces in each period: faecal fats by Van de Kamer’s 
method, as modified by Jeejeebhoy for medium 
chain trigłyceride fats,™® with calculation of the 
coefficient of absorption, and daily faecal nitrogen 
determined on a Carlo Erba ANA automatic 
analyser.” The means of the results obtained for 
paired groups were compared by Student's ¢ test. 

Consent was obtained from the parents or 
patients, or both, after adequate explanation. 

The declared characteristics and composition of 
the different pancreatic extracts used are set out in 
Table |. 

The gastroprotective coating of the two pH 
sensitive compounds is made from cellulose ace- 
tatephthalate, plasticised with diethylphthalate. Of 
the other excipients, which are the main constituents 
of microsphere cores, the composition was available 


Table 1 Declared characteristics and composition of the different pancreatic extracts used 








Pancreatic Form of Weight of 
extract preparation" contents of one 
(Manufacturers i capsule (nrg) 
Panerex V powder Powder 340 
(Samii-Pabyrn) (in capsules} 
Panerex V granular Gastroresistant S00 
{Samil-Pabyra)t microgranules 
(ceilulose acetate- 
phthalate) ir capsules 
Panerex V microsphere Gastroresistant. S00 
(Samil-Pabyrn)} enterosolublc. 
pH sensitive 
microspheres 
in capsules 
Panerease-Protipase Acid resistant. 420 
(Cilag) enterosoluble. 
pH sensitive 
microspheres 
{in capsules} 
Krebsikas: Separate tablets 500 
{irbis {in capsules? 


Declared active 
substance 











Lipase 
Pig pancreatin 13000 10500 
BP 340 mg 
Pig pancreatin 15000 13000 68D 
BP 426 mg 
Pig pancreatin 13000 10500 S80 
BP 3406 mg 
Pig pancrelipase S000 2900, 330 
Ox panereatin 7500 9000 350 


and fungal 
enzymes 





“All the eazymatic preparations are contained in hard tin capsules 
+The granular preparation in the Italian masket has di 


4HP- eration Internationale Pharmaccutique. 








nt characteristics fram a similar preparation in Britain. 


* 
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for the Pancrex V microspheres* only—namely. 
amidocarboxyethylate, polyvinyl pyrrolidone, sac- 
charose, starch, talc, and E171. 

The dosage of pancreatic extracts was standar- 
dised on the basis of our previous study," in which a 
relation between dose and effect was found for 
Pancrex V powder: 200 mg/kg/day, corresponding to 
about 75 mg of extract per gram of fat administered, 
resulted in the most acceptable and reasonable dose. 
Adequate adjustments were made for the new 
preparations Pancrease-Prolipase and Pancrex V 
microspheres. 

The overall study was made in successive stages as 
briefly described below. 


Phase I: effect of sodium bicarbonate. The effect of 
sodium bicarbonate in combination with Pancrex V 
powder was tested in 40 patients with cystic fibrosis. 
Of these, 26 (mean (SD) age 5-09 (4-12) years) were 
treated with this conventional extract and then with 
the same extract plus sodium bicarbonate (5-2 g/m? 
body surface/day). The other 14 (mean (SD) age 
5-56 (4-05) years) constituted the control group, in 
whom the only treatment, alternating with two basal 
balance phases, was sodium bicarbonate. 


Phase II: comparison between conventional pow- 
dered pancreatic extracts and gastroresistant 
granules. Pancrex V powder and Pancrex V micro- 
granulest were compared in six patients with cystic 
fibrosis (mean (SD) age 10-2 (5-3) years) according 
to the same dosage as in phase I. 


Phase IIl: comparison between conventional pow- 
dered pancreatic extracts and extracts in pH sensi- 
tive, gastroprotected, and enterosoluble micros- 
pheres. Three comparative trials were made in 
succession (Table 2). 

(A) Pancrex V powder versus a pH sensitive 
extract (Pancrease-Prolipase) in 11 patients with 





*Pancrex V microspheres are not commercially available at the 
time of writing. 

+Pancrex V microgranules in capsules are an experimental formula- 
tion not commercially available. 


cystic fibrosis (mean (SD) age 9-5 (4-2) years) with 
the same quantity of extract by weight. 

(B) Pancrex V powder yersus a second pH 
sensitive extract (Pancrex V microspheres) in 10 
patients with cystic fibrosis (mean (SD) age 8-3 (4-7) 
years). For Pancrex V microspheres it was decided 
to administer a dose that would provide lipase 
activity equal to that of the administration of 
Pancrease-Prolipase in the preceding group. 

(C) The first (Pancrease-Prolipase) versus the 
second (Pancrex V microspheres) pH sensitive 
extract in 10 patients with cystic fibrosis (mean (SD) 
age 10-6 (6-1) years). The dosage used for Prolipase- 
Pancrease was 70-100 mg/g fat and for Pancrex V 
microspheres was a quantity by weight that would 
supply the same activity as the preceding extract 
(35-50 mg/g fat). 


It should be pointed out that, in view of the 
presumed advantages of the pH sensitive com- 
pounds, the quantity of lipase activity administered 
with these corresponded to about a third of the 
lipase activity of Pancrex V powder. 

For the preparations administered to infants 
unable to swallow capsules, the microspheres were 
mixed with grated apple, which has an acid pH: this 
procedure did not create any problems. 


Phase IV: pancreatin with enzymes of fungal origin. 
The digestive effect of the product Krebsilasi 
(pancreatin with enzymes of fungal origin) was 
studied, with the criteria previously described, in 
five patients with cystic fibrosis (mean (SD) age 
8-1 (1-8) years) in comparison with their baseline 
digestive situation. With regard to dosage, the mean 
(SD) quantity of capsules (12 (1-7) per day) admin- 
istered each day was such as to supply a lipase 
activity roughly equal to that of the pH sensitive 
formulations (1496-4 (277-8) FIP (Federation 
Internationale Pharmaceutique) lipase units per 
gram of fats administered). 


Results 


Effect ef bicarbonate. Figure 1 shows individual and 


Table? Treatment schedule with different pancreatic extracts in five groups of patients. Values are mean ( SD) frange] 


except where stated 





Group No of Baseline First 


















Mean (SD) ACfar (%i Faecal Faecal Second Mean (SD) ACfat 1%} Faecal Faecal 

patiens  ACfat {%) pancreatic No of nitrogen z pancreatic No of nitrogen weight 

extract igidayi capsulesiday (ghday} igidayi 
t 6 36-2 (166) Pancrex V 65-7 (16-8) 2-73 {1-17} 265 {159} Pancrex V 15-3 (3-3) 68-1 (221 36 (131) 
[21-6-65-8] powder [35-7-82-8} {1-41-4-781 1137-001] microgranules [30-7-87-2} {124-507} 
2 it 44-1 (14-7) Pancrex V 16-3 (2-0) 70-7 {21-6} 203 (1-14) 207 {90} Pancrease- 14-0 (17) 86-2 {13-5} t40 (0-26) 168 (37) 
{19-0-73-4] powder [22-3-93-7} {0-85-4-50} [79-442] Protipase [87-3-97-2} {1-16-2091 {107-259} 
3 10 48-8 (15-8) Pancrex V 16-8 {3-8} 78-2 (16-2) 1-46 (0-37) 437 (57) Pancrex V 7-0 {10} 83-9 {11-8} 1-89 (0-44) 177 (823 
{25-0-65-6} powder {52--96-7] {0-87-2-20] [77-228] microspheres {55-2-96-0] [1-01-2-37} [115-292] 
4 10 44:3 (18-4) Pancrease- 14-6 {3-4} 87-3 (633 FOR (0-98) 181 (97} Pancrex V 66 {1-2} BGS (7-6) 109 (1-48) 162 (96) 
127066-2] Prolipase [399 [0-78-3-811 [72-4201 microspheres 166-9-95-4] {0-90-5-85} {73-384} 
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Fig. i Fat absorption coefficient, obtained by three subsequent food balances in different treatment conditions in two 
groups of patients with cystic fibrosis. The ‘treated’ group received pancreatic extract (Pancrex V powder, about 200 mgikg 
body weightidey) or pancreatic extract ( Pancrex V, same dose) plus sodium bicarbonate (about 5-2 gin’ body surface/day}; 
the coniro! group was treated with sodium bicarbonate alone (5-2 gin’ body surface/day). 
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mean changes obtained in ACfat in patients with 
cystic fibrosis through the effect of pancreatic 
extract (Pancrex V powder) and through the effect 
of combining sodium bicarbonate with the excract, 
in comparison with a group of patients with cystic 
fibrosis treated with sodium bicarbonate alone. It is 
clear that by itself bicarbonate did not produce any 
effect, while its effect in combination with the 
extract was measurable but of little importance. 
There was a wide variation in response, presumably 
linked to the baseline absorption condition. Bicar- 
bonate seemed in fact to have an enhancing effect 
on lipase activity, which was higher for patients with 
lower baseline ACfat; in patients with a beseline 
ACfat over 75% bicarbonate proved to be com- 
pletely ineffective. Figure 2 shows individual and 
mean changes obtained for daily nitrogen loss in the 
same groups of subjects under the same treatment 
conditions. There was the usual wide variability of 
results, evident even in the control group. 

Combining bicarbonate with the extract did not 
seem to affect the degree of azotorrhoea found with 
the extract alone. No change was observed in acid 
base equilibrium of the blood with the bicarbonate 
dosage used. 


Comparison between two commercial forms of con- 
centrated pancreatic extract (powder and microgra- 
nules). The results showed no differences between 
the mean values of ACfat, azotorrhoea, and daily 
faecal weight (Table 2). In view of these results, a 
fuller comparison was not made. 


Evaluation of pancreatic extracts in gastroresistant 
and enterosoluble microspheres. (Fig. 3) The mean 
value of ACfat was about 86% with Pancrease- 
Prolipase compared with 71% with the conventional 
Pancrex V powder (p<0-05); there was no signifi- 
cant difference, on the other hand, as regards faecal 


nitrogen and daily faecal weight (Table 2). The 
ACfat obtained with Pancrex V microspheres was 
on average higher than that obtained with Pancrex 
V powder, even though the difference was not 
significant. There were no significant differences as 
regards azotorrhoea and daily faecal weight 
(Table 2). 

In 10 patients the direct comparison between 
Pancrease-Prolipase and Pancrex V microspheres 
showed similar results for ACfat (average 87% and 
86%, respectively), faecal nitrogen (mean 1-98 
g/day and 2-09 g/day. respectively), and daily faecal 
weight (180 g/day and 160 g/day, respectively). 

When the individual cases were examined the 
results were still similar. 


Cumulative results. The overall data of the com- 
parative clinical trials covered by the last two 
subheadings are summarised in Table 3, combining 
the cases from all treatment groups. 

It can be seen that the pH sensitive formulations 
were more effective than the conventional ones as 
regards fat absorption, while there was no signifi- 
cant difference for loss of faecal nitrogen or daily 
faecal weight. Likewise, the comparison between 
the conventional powdered extract and its form in 
gastroprotected microspheres (Pancrex V), which 
showed no significant differences in the small trial, 
showed definite advantages for the microsphere 
form when all patients were considered together. 

This effect was obtained with a lower activity of 
lipase per gram of fat and a decidedly smaller 
number of capsules each day. With the new gastro- 
protected and enterosoluble compounds mean 
ACfat values of about 85% were obtained: out of a 
total of 31 patients and a total number of 41 food 
balances, during which one or other of these extracts 
was administered, the improvement in digestion was 
excellent (ACfat over 90%) in 18, good (ACfat 


Table 3 Cumulative comparison between four types of pancreatic extract, with determination of fat absorption coefficient 
(ACYfat), daily faecal nitrogen, and daily faecal weight (74 food balance tests in 37 patients with cystic fibrosis) 

















Pancreatic extract No of Mean (5D) Mean {SD} Mean (50) Mean (SD) Mean (SD) On treatment (mean (SD) frange}) 
food age No of FIP lipase FIP Protease frange} __—_—— 
balance {years} capsulesikg: units per units per baseline Faecal 
fests day gram of fat gram of fat ACfar (%} nitrogen 
administered administered fgiday} 
Pancrex V powder 27 9-2 (4-7) 0-74 (0-20) S334 (506-9) 140-$ (21-4) 47-8 (16-5) 1-97 {1-05} i 194-1 GELO 
p18-3-79-1} 22:3-97. 1} [9-85-4-74} [Thott 
Pancrex V microgranales 6 10-2 (5-3) N-70 {0-15} 3182-0 (477-8) 166-4 (24-9) 36-2 (16-6) 68-1 (22-1) 2-23 (4-30) Mod 3-A 
[18-3-65-8] [30-7-94-4) (1-21-5.09} [124-507] 
Pancrease-Prolipase 2 10-0 (8-2) 0-54 (0-18) 1034-8 (180-2) 68-2 (LER) 42-8 (17-2) 86-7 0-7) 1-68 (0-76) TM (72-4) 
{4-0-73-0] {47397-2} [6783-81] {72-420} 
Pancrex V microspheres 20 94 (5-5) DR (0-44) 1327-7 (487-6) 56:1 (19-3) 46-4 (17-7) 85-2 (10-0) 1-84 (110) 160-5 (77-73 
{4-0-79-4] [55-2-96-0} {0-90-5:85] m 











Comparison of means between treatments (5=significant (p<0-05), SS=highly significant {p<0-01}. NS=not significant (p>8-05}} 


ĄACfat: Faecal nitrogen Faecal weight: ACfat: 
trz p>0-6 {NS} p20- (NS) p>0-8 (NS) Les p<-05 {S} 
te3 paar S$) p>0-2 {NS} p>0-4 (NS) 204 p<O-65 ($) 
tea p< (SS) p>t-6 (NS) p>0-3 (NS) Bed p>u-6 (NS) 


Faecal mtrogen. Faecal weight: 
pois (8S) p>0-4 (NS) 
p>0-5 GSS) p>0-4 (NS} 
p>0-5 (NS) pods (NS) 
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Fig.2 Dativ faecet nitrogen determined by three 
subsequent food balances in different treatment conditons 
in two groups of patents with cystic fibrosis. The treued 
group received pancreatic extract (Pancrex V powder, about 
200 mgtkg beady we ghtiday) or pancreatic extract { Parcrex 
V, same dose) plus sodium bicarbonate (5-2 gint body 
surfaceiday), the ‘centro! group was treated with sodiem 
bicarbanaie alone (3-2 gint body surfaceday). 


75-90% ) in 18, and insufficient (ACfat lower than 
75%) in only five. 

With the conventional extract. out of a total of 27 
treated patients and a total number of 27 food 
balances, there were only six in whom the ACfat 
was over 90%, while in seven it was between 75 and 
90%, and in 14 it was well below 75%. 


Evaluation of a product containing fungal lipase and 
protease (Krebsilasi). Baseline ACfat was not 
modified at all by this product (from a mean (SD) 
of 47 (15-5) % to 49-5 (13-6) %); faecal nitrogen 
improved to a very limited extent (from a mean 
(SD) of 4-82 (1-5) g/day to 3-82 (2:2) g/day) 
compared with the results obtained from the other 
products. A similar trend was observed for daily 
faecal weight (from 357-7 (102-8) g/day to 246-4 
(55-4) g/day). There was no significant difference in 
the variables measured between the baseline 
situation and after treatment. 


Discussion 


By using bicarbonate with a conventional extract it 
is possible to obtain an improvement in the digestive 
effect of the extract on fats, though this is limited. 
The effect is greater when the baseline steatorrhoea 
is More severe, and it is quantitatively comparable 
with that obtainable with cimetidine. |}? No im- 
provement in azotorrhoea can be obtained with 
bicarbonate. On the other hand, the overall faecal 
loss of nitrogen with the conventional extracts at 
high doses approaches closely to normal loss. 

The preparations formulated to protect the ex- 
tract against gastric inactivation were therefore 
considered with interest. Simple protection with 
cellulose acetatephthalate, as in the Pancrex V 
microgranules preparation, did not show any advan- 
tage. On the other hand, the preparations in pH 
sensitive gastroresistant and enterosoluble micros- 
pheres manufactured using more up to date methods 
were shown in our work to offer advantages. This 
conclusion was based on a larger set of cases than 
has generally been reported previously.” H 4 le! 
Such preparations were undoubtedly more active in 
promoting fat absorption than the unprotected 
extracts. No improvement was evident, however. in 
loss of faecal nitrogen or daily faecal weight. 

These results should be compared with those 
obtained by other workers, who have not always 
shown greater efficacy of the new types of formula- 
tion but only shown greater practicability.” ° 1 In 
other words, they have usually stated that the same 
effect can be obtained with a smaller dose of pH 
sensitive extract compared with the conventional 
extracts. 
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Fig.3 Two groups of patients with cystic fibrosis were treated alternatively with a conventional pancreatic extract and 
new pH sensitive formulations ((a) and (b), respectively); a third group was treated with two different new formulations (e). 
Fat absorption coefficients on different treatments are compared with the baseline ones. 


Much of the reported work on pancreatic extracts 
has been based on excessively small samples.” '*'* 
In none of the experiments was the dosage related to 
the quantity of fats introduced, while evaluation of 
the results was often performed using ill defined 
variables.” It is acknowledged that this type of trial 
is somewhat difficult from the methodological stand- 
point. There is in fact great variability of results 
from case to case, and it is difficult to obtain well 
matched groups of patients. It is enough to observe 
that in our experiments three groups of subjects 
(numbering six, 11, and 10, respectively!, treated 
with the same dosage of Pancrex V powder, gave 
three widely differing mean values for ACfat— 
namely, 65, 70, and 78%, respectively. Gnly com- 
paring patients in large groups, as was mad2 possible 
by the complex design of this experiment. allowed 
a reliable and statistically valid comparison to 
be made between the different pancreatic 
extracts. 

We are unable to say whether the results obtained 
with recent extracts can be produced with even 


lower dosages than those used, but it must be 
reiterated that they were obtained with an intake of 
enzymatic activity of about a third of that which had 
given the best but not optimal activity with the 
powdered pancreatic extracts, on the basis of a 
progressive dosage test.* 

The product based mainly on acid stable enzymes 
of fungal origin proved to be ineffective in correct- 
ing steatorrhoea and azotorrhoea in patients with 
cystic fibrosis. 

Lastly. it should be pointed out that there are 
resistant cases (perhaps 10%) in whom no type of 
pancreatic extract nor any dietary addition can bring 
the digestion to acceptable equilibrium. These are 
the cases with either extensive ileal resection for 
meconium ileus or possible severe deficiency of 
resorption of bile acids.’ "© In these cases we have 
found that inhibition of gastric acid secretion by 
means of H, antagonists has occasionally been 
successful, while there is the possibility of gaining 
some advantage by the use of bile salts to improve 
micellar concentration. 
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Serum IgG antibodies in patients with cystic fibrosis 
with early Pseudomonas aeruginosa infection 
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SUMMARY Serum IgG antibodies to Pseudomonas aeruginosa surface antigens were measured by 
enzyme linked immunosorbent assay in all patients with cystic fibrosis from whom P. aeruginosa 
was isolated for the first time during a study period of 18 months. In 15 patients the titre of serum 
IgG antibodies was greater than contre values before or at the time of the first bacteriological 
isolation of P. aeruginosa. The presence of serum antibodies specific to P. aeruginosa suggests 
exposure to infection by that organism for some months before its isolation in significant numbers 
from the respiratory tract. In the other two patients serum titres were within the control range 
before isolation of P. aeruginosa but had increased to above the control range within the next 
month. Longitudinal studies on the entire group of patients showed further increases in titre 
concurrently with further isolations of P. aeruginosa. These results suggest that this assay may be 
an indicator of the beginning of pulmonary infection by P. aeruginosa and may prove to be a 
sensitive monitor of the progress of infection, and response to treatment, during the first months 
of infection by that organism. 


Pulmonary infection by Pseudomonas aeruginosa found a group of patients with cystic fibrosis, 
remains a major cause of morbidity and mortality in however, with antibody titres greater than control 
patients with cystic fibrosis. Indeed, once F. ee values but from whom P. aeruginosa had not yet 
nosa is well established in the lungs it is rarely, if been isolated. These patients were suspected of 
ever, completely eradicated, despite aggressive anti- having early P. aeruginosa infection. In this paper 
pseudomonal chemotherapy.' * In the eary stages we present data on serum anti-pseudomonal IgG 
of pulmonary infection patients produce little or no titres in a prospective study on all patients from 
sputum and bacteriological examination of the whom P. aeruginosa was isolated for the first time 
respiratory tract is commonly based on throat during a study period of 18 months. 
swabs. Even if sputum is produced, organisms that 
are present in low numbers are difficult to evaluate Patients and methods 
by available bacteriological techniques. and their 
significance may be in doubt. There is a need fora Patients. The patients attended the paediatric and 
test to detect the presence of P. aeruginosa and to adult cystic fibrosis clinics at our hospital. Their age 
monitor the progress of the early stages of infection range was 3-27 years (mean (SE) 11-8 (6-7) years). 
by that organism. There were 14 girls and three boys. All had 
We have previously described an enzyme linked characteristic clinical features of the disease and had 
immunosorbent assay (ELISA) that measured free had at least one positive sweat test.” Analysis of 
serum IgG antibodies against P. aeruginosa cell previous results of bacteriological tests on these 
surface antigens. This was shown to be a specific and patients showed that P. aeruginosa had never been 
sensitive monitor of the progress of infection in isolated from the respiratory tract, but the organism 
patients with cystic fibrosis from whom F. aerugi- was isolated for the first time during the study. 
nosa had been isolated intermittently or continuously Overall clinical state was assessed by the Shwach- 
for at least six months.** In that study we found that man score.” A maximum of 25 points was awarded 
most patients with cystic fibrosis (37 of 52) from for each of the following: chest x ray film. nutrition, 
whom P. aeruginosa had not been isolated had general activity. and physical examination, Declin- 
antibody titres within the range of control titres. We ing scores indicated a worsening condition, Chest 
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x ray films were assessed by the Chrispin-Norman 
x ray seore.’ The possible scores were 0-38, an 
increasing score indicating an increasing abnor- 
mality. 


Methods 


Serum 

At least two samples were available from 16 of the 
patients. the other patient having one sample 
available. Control serum samples were collected 
from 17 patients who attended the paediatric clinic 
and from whom blood specimeas were taken surplus 
to requirements. The mean (SD) age for the control 
group was 9-54 (1-42) years. Nene had any evidence 
of infection caused by P. aervginosa. All samples 
were stored at ~20°C until immediately before use. 


Enzyme tinked immunosorbert assay (ELISA) 

IgG antibodies to P. aeruginosa cell surface antigens 
were measured by ELISA as previously 
described.” * Seven strains of P. aeruginosa with 
serotypes 1, 3, 6, 9, 10, and l! and a strain that 
could not be typed were used.* These seretypes 
comprise most isolates (86%) from all our patients 
with cystic fibrosis and the serotypes of all isolates 
obtained from patients included in this study. 


Results 
During a study period of 18 months P. aeruginosa 


was isolated for the first time from 17 patients with 
cystic fibrosis. The serum IgG ttres against P. 


aeruginosa were measured in these patients (Tables 
1 and 2). The IgG titres were between 320 and 804 in 
11 of the patients before the first isolation of P. 
aeruginosa from the respiratory tract and between 
440 and 660 in four at the time of the initial isolation 
of that organism. Previous work in our laboratory 
has established that titres in paediatric patients 
without cystic fibrosis with no known P. aeruginosa 
infection were between 140 and 250, with an upper 
limit (99-9% confidence limits) of 270.° * In these 15 
patients with cystic fibrosis, therefore, the titres 
were greater than the normal range of control values 
before or at the time of the first isolation of P. 
aeruginosa from the respiratory tract. The earliest 
increase in titre was 18 months before the first 
isolation of that organism in one patient, but in most 
patients the interval was between one and 10 
months. There was no correlation between titre and 
duration before isolation of P. aeruginosa. 

The serum IgG titres were within the normal 
range during the months preceding the first isolation 
of P. aeruginosa in two of the patients (Table 2). 
Within one month of the first isolation, however, 
the titre had increased to greater than control values 
in both patients. 

Further, intermittent, isolations of P. aeruginosa 
were obtained from all 17 patients. Ten (cases 1-10) 
received one or two courses of intravenous anti- 
pseudomonal treatment within six months of the 
first isolation of P. aeruginosa (Table 1). In- 
travenous treatment was followed by a partial 
decline in titre in five patients (cases 1-5), but P. 
aeruginosa was not eradicated from their sputum. In 


Table 1 Serum IgG titre to Pseudomonas acruginesa in patients with cystic fibrosis before and ajter the first isolation 
from the respiratory tract. Figures in parentheses are time in months after isolation or treatment, as applicable 














Case Sex Before P. aeruginosa Ar fiest P. acragnosa 
No isolation isolaion 
Months before Serum Shwachman FEV, 
rst isolation gG titre score 

l i4 F 317 aA 

527 
2 R F 3y: oO 
3 a2 F 30G 70 

S4u 
4 kei F 324 a 
5 it F 590 78 
6 3 E 4H wD 
? 27 F SRU 70 
8 4 F 450 90 
9 iS M 320 N5 
10 3 F Y 473 x0 


9A 


P. aeruginosa Treatment 
isaletion after 
treatment 

Seram lgG titre 

after treatment 


After P. aeruginosa 
solaton 


Serum IgG 
titre 





420 





713 GES) Intermittent C, 





(3) 
1074 (1) 420 (7) Intermittent COP. TLE 
4780 (5-5) 3140 (2.5) Conunuous T. ALF 
274 (3-5) Intermittent TL ALF 
512 (0S) Intermittent TL ALF 
<Jd0 (10) None {8} Te 
<210 (5-5) None (3) T.A 
170 (13 None (3) TPE 
34 (1) 190 (0) None (1) TALC 
140 (12) 
190 (5) None {I8} TP 
149 {8} 





Serum IgG ntre refers to the sum ütre to seven stains, with serotype L 3. 6. 8 10, 


= fucioxacilin. 





Pepipercilin: T=tobramyain: A =azlocillin: 


and ff and a strain that could not be typed. Ce Ceftazidime, 


FEV, =Poreed cxpiratory volume in one seeond as “a of value predicted for height 


“Peak expiratory flow sate as % 


predicted fer height as patient too young for measurement of FEV). 
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Table 2 
respiratory tract 


Serum IgG titre to P. aeruginosa in patients with cystic fibrosis before and after the first isolation fromthe 





Before P. aeruginosa 
isolation 


Age 
ivears} 


Months before Serum 





isolation IgG titre 

1 l4 M 0 450 
12 10 F ü 40 
13 13 F 9 660 
14 Š M 10 804 
15 4 M 6 336 
3 385 

16 9 F 18 sn 
7 s140 

a5 <140 

17 7 F H 160 
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Al first P. aeruginosa After first. P. aeruginosa 


isolation 
Shwachman FEV; Months after Serum 
seore first isolation IgG tire 
dS SY 1 1020 
so 75 17-5 700 
70 76 No sample 
90 60 i 1507 
90 1007 2 160+ 
7 140 
80 H8 l 410 
OG 76 & 300 
17 720 





Serum lgG titre refers to the sum titre to seven strains, 
FEV,=Forced expiratory volume in one second as " of value predicted for 





with serotypes 1, 3. 6, 9. 10. and H and a strain that could not be typed. 


height 


*Peak expiratory flow rate as % predicted for height as patient too young for measurement of FEV; 


+Pationts veated with continuous hydrocortisone. 


the other five patients (cases 6-10) the titre de- 
creased to within the control range in the months 
after intravenous treatment, and no further isola- 
tions of P. aeruginosa were obtained from their 
respiratory tract. 

Four patients (cases 11, 12, 16, and 17) were not 
given intravenous treatment. P. aeruginosa was 
isolated intermittently from their sputum, and sub- 
sequent serum samples from all four patients 
showed an increase in IgG titre. 

During the study, two patients (cases 14 and 15) 
began continuous treatment with corticosteroids. 
The IgG titre, which had been greater than normal, 
decreased to the lower level of detection within two 
months of beginning treatment with steroids. It 
remained at this low value for the next eight to [5 
months, despite occasional isolations of P. aerugi- 
nosa from their sputum. 

No further serum sample was available from one 
patient (case 13), although P. aeruginosa was 
isolated intermittently from sputum samples. 

There was no significant correlation between the 
IgG titre of the entire group of patients described in 
this study with either the Shwachman score or the 
Chrispin-Norman x ray score, with the notable 
exception of case 3, in whom a severe infection was 
rapidly established. 


Discussion 


The results presented in this paper show that every 
patient with cystic fibrosis from whom P. aeruginosa 
had never been isolated but who had a serum IgG 
titre against P. aeruginosa greater than the control 
range subsequently had that organism isolated 


intermittently from the respiratory tract. In 11 of the 
17 patients the serum IgG titre was greater than 
control values one to 18 months before the first 
isolation of that organism. A further four patients 
had significantly raised IgG titres at the time of the 
first isolation of P. aeruginosa. The presence of 
serum antibodies specific for P. aeruginosa in these 
patients suggests infection by that organism for 
some months before its isolation in significant 
numbers from the respiratory tract. Bacteriological 
examination of these patients often had to be based 
on threat swabs; but even if sputum is produced, 
organisms present in numbers less than 10’ per litre 
are unlikely to be detected or considered significant 
by the semi-quantitative methods used in our labora- 
tory. In addition, treatment with nebulised antibiotics 
may eliminate organisms from sputum samples but 
not necessarily all those present in the lungs. 
The contribution of cross reacting antibodies to 
other Gram negative bacteria to this assay has been 
shown to be negligible.* This finding is in agreement 
with that of Kohler et al: in a radioimmunoassay 
using rabbit anti-pseudomonal serum to detect 
pseudomonal cells in urine, cross reaction with other 
Gram negative bacteria was also shown to be low.” 
We have previously shown that antibodies reacting 
with P. aeruginosa were present in very low num- 
bers in patients without cystic fibrosis with no P. 
aeruginosa infection (between 140 and 250, with an 
upper limit (99-9% confidence limits) of 270).* + 
This is also in agreement with the findings of other 
workers. Hoiby, using counterimmunoelectrophor- 
esis and a sonicated antigen, showed that the 
prevalence of precipitating antibodies against P. 
aeruginosa increased gradually with age in a normal 
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population. 
at low titres. however,.in the normal population and 
were directed against two antigens that cross reacted 
with antigens from other bacterial species. =! Cost 
etal, iw a survey of 100 adults of unspecified age with 
no known P. aeruginosa iatection, using ELISA, 
showed that serum antibodies against P. aeruginosa 
surface antigens were alse present at low titres.'° 

Two of the patients in this study had titres within 
the control range before tae first isolation of P. 
aeruginosa, Within about four weeks, however, the 
titre of both patients had increased to above control 
values. Given the delay in response by the humoral 
immune system, it would seem that P. aeruginosa 
was first isolated at an early stage of pseudomonal 
infection in these two patients. 

Subsequent serum samples. available from seven 
patients. after the beginnimg of intermittent P. 
aeruginosa isolation but be'ore intravenous anti- 
pseudomonal treatment, al showed further in- 
creases in titre. This increase suggests a continued 
antigen presence and further antigenic stimulus. 

Ten of these 17 patients recerved intravenous anti- 
pseudomonal treatment. P. aeruginosa was not 
eradicated from the sputum ef five patients, and 
although their IgG titres decreased, they were still 
greater than control values. In the other five 
patients intravenous treatmeat was followed by a 
decline in titres to within the control range, accom- 
panied by no further isolations of P. aeruginosa 
from the respiratory tract, for between three and 18 
months to date. This is in contrast with the effect of 
treatment on chronic P. aeruginosa infection, when 
long term eradication of the organism after treat- 
ment is an extremely rare cecurrence.! 7 

The laek of correlation between the IgG titre of 
the entire group of patients described in this study 
with either the Shwachman score or the Chrispin- 
Norman « ray score is perhaps not surprising for 
several reasons. Both scores are fairly crude 
measures of clinical state: the infection by P. 
aeruginosa in these patients was in the very earliest 
stages and so was unlikely to effect either of these 
scores. Furthermore, some of ‘hese patients had a 
well established Staphylococcus aureus or other 
bacterial infection, which will mask the small effects 
of the beginning of an infectior by P. aeruginosa. 

The antigen used in this assar was washed, intact 
cells being treated with glutaraidehyde. Antigens 
accessible for antibody bindiag are. therefore, 
lipopolysaecharides and those cell membrane pro- 
teins that are exposed to the surface, with gluta- 
raldehyde forming crosslinks between amino 
groups." '* The strain that could not be typed used 
in this assay often produced a significant titre, which 
may be due to antibodies directed against the core 








region of lipopolysaccharide, the cell membrane 
proteins, or other cell surface antigens. Although 
the cell membrane proteins are well conserved, they 
are present in different amounts in different 
strains. ® °° A number of workers have reported 
serum antibodies to surface components other than 
the lipopolysaccharide side chain: antibodies speci- 
fic to the core region of lipopolysaccharide were 
detected in the serum of 74% of patients with cystic 
fibrosis chronically infected with P. aeruginosa’! 
and in rabbit immune serum.” Serum antibodies 
to outer membrane proteins have been shown 
in experimentally infected mice” * and patients 
with cystic fibrosis chronically infected with 
P. aeruginosa. ™ * 

We have previously reported that this assay was a 
sensitive and specific measure of pulmonary infec- 
tion by P. aeruginosa in patients with cystic fibrosis 
intermittently or chronically infected for at least six 
months. The immunological changes correlated with 
both the severity of infection and the clinical state ot 
the patient. * Hoiby er al, using crossed immuno- 
electrophoresis and a sonicated preparation of 
P. aeruginosa, showed an increased number of 
serum precipitins against P. aeruginosa in patients 
infected for at least six months, and increased 
numbers of precipitins correlated with a worsening 
clinical state.!*"!® No such increase was detectable in 
patients infected for less than six months.'*"'° The 
results presented here show that the humoral 
response to pseudomonal infection can now be 
monitored during the first months of pseudomonal 
infection, as well as in the later stages, by ELISA. 


We thank the Cystic Fibrosis Research Trust, United Kingdom. for 
their research grant No 244. which made this work possible. 
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“We trained hard—but it seemed that every time we were beginnirg to form up into teams, we would be re-organised. | 
was to learn later in life that we tend to meet any new situation bẹ re-organising. and a wonderful method it can be for 
creating the illusion of progress while producing confusion. ine-ficiency and demoralisation.” 


GAIUS PETRONIUS—-AD 70. 
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SUMMARY The dearth of plasma « fetopretein reference ranges for preterm infants often impairs 
the clinical interpretation of dasma a fetoprotein data collected from ill babies. This study tested 
our hypothesis that meaning*ul plasma reference ranges could be established for preterm infants 
by a simple correction of patent age at sampling date for gestational age deficit at birth. Using a 
modified radioimmunoassay kit method, determinations of o fetoprotein were performed on 
capillary and venous blood samples collected from 56 babies aged from birth to 5 months with 
gestational ages ranging from 26 weeks to 43 weeks. Unmodified plasma a fetoprotein values 
were grouped according to patient age and examined statistically using established normal theory 
methods, but these yielded excessively wide reference intervals and non-Gaussian distribution 
parameters. Acceptable reference ranges were derived using logarithmic transformation of 
plasma « fetoprotein values and rearrangement against patient age corrected for gestational age 
deficit. These provisional reference ranges for plasma «& fetoprotein in preterm (and term) infants 
are applied to groups of previously meaningless a fetoprotein results and used to test the 
potential usefulness of plasma a fetoprotein determination as a diagnostic marker in biliary 
atresia. hepatitis, and yolk sac derived tumours. 


Alpha feteproten is a single caain a globulin, of 
molecular weight 68 000, normally unique to the 
fetus but often found in increased concentrations in 
plasma of children and non-pregnant adults with 
liver disease and some forms of malignant tumours. 
Alpha fetoprotein is produced im the developing 
fetus in equal amounts by the yclk sae and the fetal 
liver, but at abcut 12 weeks after conception the 
yolk sac degenerates and the fetel kver becomes the 
main site of synthesis. Fetal plasma a fetopretein 
concentration reaches a peak value of 2 000 000 
U/ml at a gestation of about 14 weeks.’ Alpha 
fetoprotein synthesis almost ceases at parturition 
and the infant plasma concentration falls exponen- 
tially from a mean of 50 000 U/ml to a typical adult 
concentration of tess than 10 Ui! at 6 to & months 
of age.” 

The observation that a fetoprotein synthesis does 
not cease entirely at term*>? may be explained by the 
presence of fetal hepatocytes, which, though de- 
creasing in number, sustain transient production of 
a fetoprotein during the early pestaatal period. Any 
clinical condition that interferes with this physio- 
logical decline in fetal protein biosynthesis will 


disturb the usual fall in plasma a fetoprotein 
concentration. Such a mechanism has been pos- 
tulated in neonatal viral hepatitis.” where com- 
pensatory proliferation of hepatocytes produces 
rapid regeneration of liver tissue and restoration of 
hepatic a fetoprotein synthesis. 

Since the onco-fetoprotein a fetoprotein was first 
identified electrophoretically in the cord blood of 
human infants,’ its merit as a general marker of 
perinatal disease has been studied intensively. The 
demonstration that this alpha migrating serum 
protein (otherwise detected in serum only during 
pregnancy) was identical in structure to a protein 
found in mice bearing transplanted hepatocellular 
carcinoma” was a major stimulus to interest in blood 
a fetoprotein as a potential tumour marker. This 
association was confirmed when patients with liver 
tumours. in particular hepatocellular carcinoma and 
hepatoblastoma, were shown to have increased 
serum a fetoprotein concentrations.” 

Plasma a fetoprotein is now universally estab- 
lished as a reliable biochemical marker of malig- 
nancy not only for hepatic tumours but also for yolk 
sac derived tumours, some tumours of the gastro- 
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intestinal tract, and rarer teratocarcinomas with 
yolk sac elements, such as malignant sacrococcygeal 
teratoma. ™}? A valuable feature of plasma a 
fetoprotein monitoring is its reported specificity" in 
detecting a small malignant yolk sac focus located in 
the midst of a ‘benign teratoma’. 

Clinical interpretation of plasma a fetoprotein 
concentrations in our term and preterm infants has 
been based predominantly on the graph of reference 
ranges published by Tsuchida et al, which takes no 
account of gestational age.'* We have suspected for 
some time, however, that correction for gestational 
age deficit at birth would greatly enhance the clinical 
value of many plasma a fetoprotein results obtained 
in early infancy. 


Patients and methods 


Fifty six babies admitted to the neonatal surgical 
unit, Royal Hospital for Sick Children, and the 
paediatric department, Queen Mother's Hospital, 
from October 1984 to January 1985 were included in 
this study. At the time of sampling the infants were 
aged from birth to 5 months, with estimated 
gestational age at birth ranging from 26 to 43 weeks. 
Thirty seven preterm infants were studied. Fifty 
babies were singletons, four others comprised two 
sets of twins, and the remaining two were from two 
further twin pregnancies. A detailed list of the range 
of clinical conditions with disease incidences is 


available on request from the authors. Babies with - 


conditions associated previously with abnormal 
plasma a fetoprotein concentrations—for example. 
six infants with sacrococcygeal teratoma—were ex- 
cluded. In the case of two infants with gastrointes- 
tinal disorders and increasing serial plasma a 
fetoprotein concentrations only the initial a fetopro- 
tein value was included for statistical analysis. 

Residual plasma (typically 50-100 ul) from 
capillary and venous blood samples collected for 
routine biochemical analyses essential to patient 
care was used for estimation of a fetoprotein. These 
residual samples provided a single plasma a fetopro- 
tein result for 34 patients; plasma was obtained 
twice from further blood samples in 13 others, and 
three to six serial (weekly intervals) a fetoprotein 
plasma samples were obtained for the remaining 
nine babies. Heparinised blood was spun, separ- 
ated, and stored at 4°C until the primary analyses 
were completed and the plasma stored at —20°C, 
pending a fetoprotein analysis. Study samples 
were included with batches of routine a fetoprotein 
determinations and handled in exactly the same 
manner as a fetoprotein requests for general diag- 
nosis. 


Assay method. Plasma a fetoprotein was measured 
using a routine ‘tumour marker’ assay based on the 
Amersham International AFP kit IM.984,!° with the. 
following modifications: : a ERO 

(1) Preparation of six additional standards ‘by 
dilution of kit standards with the ‘zero’ 
standard to give 10 standards in the range 
0-110 U/mi. l 

(2) Preincubation of standards and patient 
samples with anti-AFP serum for three hours 
at room temperature before addition of tracer. 

(3) Aspiration of supernatants under mild 
vacuum (Venturi pump). 

(4) Ali results with an a fetoprotein concentra- 
tion of 3-4 U/ml or less reported as less than 4 
Uml. 

(5) Appropriate dilution with the ‘zero’ standard 
and re-analysis of all specimens with « 
fetoprotein values greater than 100 U/ml. 

Alpha fetoprotein results were reported in U/ml 
based on the International Agency for Research on 
Cancer Standard 72/225 (1 ng a fetoprotein=1:09 
International Units). 

Interassay imprecision expressed as percentage 
coefficient of variation was 3-9% at a mean a 
fetoprotein concentration of 50 U/ml and 3-5% at a 
mean concentration of 25 U/ml. 


Statistical methods. Data reduction was achieved 
with the aid of a desk top minicomputer, using 
established normal theory methods on age grouped 
a fetoprotein results, which yielded the following 
Statistics together with their standard errors and 
95% confidence limits'’: mean, median, standard 
deviation, and percentage coefficient of variation. 

Previous studies on paediatric and adult a 
fetoprotein reference ranges prompted a simple 
logarithmic transformation of uncorrected a 
fetoprotein results and a fetoprotein results cor- 
rected for gestational age with re-application of the 
data reduction procedure. Linear (Y=mX+c) and 
exponential (In(Y)=mX + In(c)) least squares regres- 
sion analyses were performed on ungrouped a 
fetoprotein data paired with both uncorrected and 
corrected patient ages. 


Results 


An essential prerequisite to the lengthy derivation 
of age related plasma a fetoprotein reference ranges 
was the verification of underlying relations between 
plasma a fetoprotein concentration and patient age. 
Linear and exponential least squares regression 
analyses were performed on the entire set of 97 
plasma a fetoprotein values matched in the first 
instance with patient age at sampling and then with 







patient agë corrected for gestational age deficit at 
birth (Table 1).-- 
| “Results of linear regression analysis quickly con- 
-fired earlier assumptions ef a significant negative 
correlation (r=—0-42, n=97, p<0-01) between 
plasma a fetcprotein concentrations and uncorrected 
age. As expected the introduction of correction for 
gestational age produced a beneficial effeet on the 
degree of correlation (r=—0-58, n=94. p<0-01) 
measured by linear regression. A remarkable doub- 
ling of the correlation coefficient, yielding an ident- 
ical r value of —0-85 for both uncorrected data and 
data corrected for gestational age deficit, <ollowed 
the application of exponential least squares regres- 
sion. The letter findings were not attributable 
entirely to chance but could reasonably have been 
deduced from previous observations of the exponen- 
tial fall in plasma a fetoprotein concentration with 
increasing age in term? }4 !8 and preterm’? infants. 
Although shortage of a fetoprotein deta pre- 
cluded the subsequent derivation of separate male 
and female reference ranges in this stedy, an 
evaluation of the possible sex depeadency of plasma 
a fetoprotein concentration was attempted. Ex- 
ponential and linear regression analyses were under- 
taken on age related a fetoprotein data segregated 
according to patient sex (Table 1). The almost 
identical values obtained for slope (—0-3095 for 
males versus —0-3761 for females) and In [intercept] 
(23-4434 for males versus 23-6554 for females) 
parameters, derived from exponential regression of 
gestationally corrected a fetoprotein data fer male 
and female infants, did not support the presence of a 
significant sex dependency. This was further con- 
firmed by an even scatter of c fetoprotein results for 
boys and girls as shown in Figures | and 2. 
Due to limited time and analytical resources it was 
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impossible to gather the desired total of 20 plasma a 
fetoprotein values for each week of life from birth to 
6 months hoped for at the outset of this study. No 
further action was taken to correct this disappoint- 
ing shortfall in weekly age group totals. We had 
decided earlier that, for ethical reasons, the study 
infants would not be exposed to additional non- 
essential blood sampling simply to supplement 
incomplete age group quotas. Furthermore, the 
main incentive for this update of plasma a fetopro- 
tein reference ranges was to improve diagnostic 
procedures for ill preterm and term infants admitted 
to neonatal surgical or medical units. It seemed 
inappropriate, therefore, to collect supplementary 
blood samples from ‘well’ baby populations, particu- 
larly when relevant but limited data could be 
gathered in the course of essential patient care. Thus 
a fetoprotein values were arranged almost entirely 
in age related groups of two weeks. Some small age 
related data sets with fewer than five plasma a 
fetoprotein values, although unusable for subse- 
quent reference range computation, were retained 
for scattergram plotting in Figures | and 2. 

Major anomalies were revealed during the first 
statistical analysis of age related a fetoprotein 
values, indicating that data were not disturbed in 
Gaussian form. With a range of five orders of 
magnitude, many individual values remained inex- 
plicably outwith published plasma a fetoprotein 
reference ranges!4 and highlighted the need to 
establish revised ranges that took account of pre- 
maturity. These initial findings confirmed our 
earlier misgivings on the suitability of normal 
theory statistical analyses applied to unmodified 
plasma a fetoprotein frequency distributions. 

Immediate improvement in distribution para- 
meters was obtained by statistical evaluation of 


Least squares regression of plasma a jetoprotem ( Uiml) concentration versus patient age (weeks) 
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“hronological age weeks) at time of blood sampling minus gestational age deficit {weeks}. 
Zor example. infant X with an estimated gestational age at birth of 28 wee 





was 6 


weeks ald at the time bled was collected for cefeteprotein determination. Gestational age deficit = 40-28—that is. 12 weeks. Corrected age (weeks}=6-12-~that 


is, ~6 weeks 
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Fig. 1 Plasma a fetoprotein results and Glasgow 


(Yorkhill) reference range for both preterm and term infants 
with no correction for gestational age deficit. 


plasma a fetoprotein values ranked by patient age 
corrected for gestational age deficit (Table 2). 
Previous work on maternal serum a fetoprotein 
reference ranges suggested that logarithmic trans- 
formation could be applied usefully to infant plasma 
a fetoprotein values.'° °° The benefits of trans- 
formation were immediately evident from analysis 
of logarithmic a fetoprotein values versus uncor- 
rected patient age with virtually coincident group 
means and medians and progressively decreasing 
lower (~2SD) limits, which were all above zero for 
the first time. Logarithmic transformation of plasma 
a fetoprotein data and ranking of log a fetoprotein 


Sp 


Plasma Q fetoprotein (U/ml) 


-10 0 
Corrected patient age (weeks) 


+10 +20 


Fig.2 Plasma a fetoprotein results and Glasgow 
(Yorkhiil) reference range for both preterm and term infants 
with correction for gestational age deficit. 


versus corrected patient age were combined in Table 
3, on which the definitive plasma a fetoprotein 
reference ranges were based. Due mainly to the 
limited number of a fetoprotein results, the incon- 
sistent values evident in Table 3 rendered it unsuit- 
able for use as a table of reference ranges. 
Unequivocal evidence for an exponential relation 
between plasma a fetoprotein concentration and 
infant age (regardless of prematurity) directed us to 
perform exponential least squares analyses on each 
columa of derived data (lower/upper limits, mean, 
and median) versus respective mid-interval ages 
contained in Table 3. This latest statistical elabora- 
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= Table 2 Range. of observed plesn 


a a fetoprotem values ranked by patient age corrected for gestational age deficit at birth 





Correct age interval 











Mié-sasge 
point Pweeks) 


Nə of 
results 


Male female 
ratio 


Lowest 
a fetoprotein result 
fUiml) 





Highest 
a fetoprotein result 
timb 
























12012 301072 
7293 161620 
1549 67774 
1932 0723 
891 GY 
105 
à 128 OST 
79 3 30 19} 
10-0 = i19 t 32 32 
120 13-9 i 25 25 
140- 159 3 17 53 
16-0 - 17-9 17-6 h. 2:0 55 Ezi 
IRA- 199 196 i 1:0 50 50 
Table 3 Plasma a fetoprotein ranked by patient age corrected for gestational age deficit at birth 
Corrected age Mid-range No of Derived from logarithmic a fetoprotein data transformation ( iml) 
interval (weeks) point (weeks: results ann cnet en 




















Mean +28) 


Mean Median Mean ~ 
=J) -9-0 9461 136106 18871 433044 
-RBA -70 105952 100897 19593 572036 
-e0 - -50 44760 62135 4137 ASAQSK 
-40 -30 & T3865 idnb4 ROZ 215166 
mG o -}-0 ie 13644 23988 980 IRIS 
WO - 1-0 17 9253 12777 ant 28446 
20. BY 3 16 4167 766 45-9 29694 
40- 59 5-0 6 281 251 Shot 916 


Table 4 


Uncorrected: posiata 
age {weeks} 


Plasma a fetoprotei 
age defict at bwth 





n reference ranges for preterm infants ranked by patient age uncorrected fer gestational 























0 473000 31864 2186 

2 189300 13024 12208 

4 75780 S323 S106 

b 302% 2176 2136 

B 12140 KRY R93 
10 4860 363 374 
i 1945 140 156 
l4 779 6-7 Sd 
16 M2 248 27-3 
1s 125 104 114 
20 sa 4) 48 





tion provided the plasma a fetoprotein reference 
ranges in terms of unmodified rfant age {Taole 4) 
and of infant age adjusted for gestational age deficit 
(Table 5). Desp:te the presence ef gaps related to a 
shortage of a fetoprotein data. sual corroboration 
of the validity of our entire statistical approach is 
clear from inspection of Figures 1 and 2 based on 


Tables 4 and 5. These show almost coincident mean 
and median regression lines with near parallel and 
equidistant lower (—2SD) and upper (+2SD) limit 
regression lines. The presence of some five a 
fetoprotein values out of a total of 93 collected from 
our ostemibly tumour free population sample, 
located at the margins of the mean (2SD) limits of 
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Table 5 Plasma a fetoprotein reference ranges 
age deficit at birth 


for preterm infants ranked by patient age corrected for gestati 
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Figure 2, is encouraging evidence that the theoreti- 
cal characteristics of a normal distribution are 
present. 


Discussion 


Clinical interpretation of plasma a fetoprotein 
concentrations obtained during the first few weeks 
of life can be rendered difficult due to frequent 
misclassification of high plasma a fetoprotein con- 
centrations observed in preterm infants. This study 
has determined a provisional range of plasma a 
fetoprotein reference values for ill term and preterm 
infants that, although sufficiently wide to enclose 
almost all results from the ‘normal’ subjects in this 
study, seemed to detect pathological increases in 
plasma a fetoprotein. 

The predictive capability of these ranges was 
tested first with plasma o fetoprotein results col- 
lected from five infants (three term and two pre- 
term) excluded at the outset of the data treatment 
due to the presence of sacrococcygeal teratoma, 
which, in retrospect, proved clinically and histologi- 
cally benign. Serial plasma a fetoprotein results 
(mainly post-excision) from two preterm babies 
(with gestational ages of 31 and 32 weeks) with 
benign sacrococcygeal teratoma were plotted on 
Tsuchida’s graph'* (Fig. 3(a)). Several values were 
located either at or above the upper limit of the 
‘95% prediction band’ without discernible clinical 
cause. When the patient ages were adjusted for 
gestational age deficit and the same plasma AFP 
data replotted on our revised reference range graph 
(Fig. 3(b)) all a fetoprotein values for benign 
teratoma, including results for the three term 


infants, remained comfortably within mean (2SD) 
limits. 

Due to the rare incidence of yolk sac derived and 
hepatic malignant tumours in early infancy, no 
plasma a fetoprotein results were available for 
evaluation during the study from babies with sus- 
pected or proven a fetoprotein producing tumours. 
None the less we attempted a minimal evaluation of 
the ranges in relation to malignancy by plotting 
serum o fetoprotein results obtained by radioimmu- 
noassay from two published cases of malignant 
tumour in infancy (pre-resection hepatoblastoma 
and post-resection orchioblastoma).!* Both serum a 
fetoprotein values were located well above the 
(+2SD) upper limit (Figure 3(b)). 

Assessment of the diagnostic potential of our a 
fetopretein ranges in relation to non-malignant 
paediatric liver disease was impossible without 
resorting to previously published a fetoprotein data, 
there being no established cases in the group 
studied. Maximal serum a fetoprotein results 
collected by Zeltzer et al from 19 term infants with 
an established diagnosis of biliary atresia or hepatitis® 
were plotted on the graph (Figure 3(b)). Results of 
this retrospective comparison plot tended to suggest 
that earlier biochemical differentiation between 
neonatal hepatitis and biliary atresia may be realised 
by plasma a fetoprotein monitoring, although not 
without further study. Clearly. these preliminary 
findings must be treated with caution in view of the 
substantial methodological differences between 
Zeltzer’s radial immunodiffusion technique and 
modern @ fetoprotein radioimmunoassays and 
perhaps more importantly the assumed patient ages 
at sampling. 
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results from two preterm infants (@——®@ and @- - - ~@) in our study with benign 
>- reference range graph of Tsuchida et al. ‘4 (b) Serial plasma a fetoprotein results 


from two preterm and three term infents (represented by black dots) in our study with benign sacrococcygeal teratoma 
plotted on the Glasgow (Yorkhill) reference range graph together with serum a fetoprotein data from two published cases of 


malignant tumour in infancy (pre-re:ection hepaioblastoma ( 





A) and post-reseciion orchioblastoma (@)”) and maximal 


serum a feteprotein results publishee jor 1 9 term infants with biliary atresia (@®) or hepatitis (Q).° 


é 


In conchasion. we have showr . despite the limited 
data available, the relative simplicity of deriving 
paediatric reference ranges for piasma o fetoprotein 
with the aid of gestational deficit adjustment anda 
single step data transformaticr. Our findings may 
encourage others to derive similar laboratory refer- 
ence ranges for plasma a fe eprotein based on 
paediatric results obtained by ocal assay methods 
and thereby confirm or refute the value of plasma a 


fetoprotein as a marker for non-malignant disease in 
early infancy. 
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Screening for late neonatal vitamin K deficiency by 
-acarboxyprothrombin in dried blood spots 


TURK MOTOHARA, F ENDO, AND I MATSUDA 


Department cf Pediatrics, Kenamoto University Medical School, Japan 


SUMMARY Acarboxyproth-embin (protein induced by vitamin K absence or antagonist-II 
(PIVKA-II)} concentrations in dried blood spots were determined in 19 029 infants at about | 
month of age as an indicator of vitamir K deficiency. We observed 51 cases with raised blood 
concentrations of PIVKA-iE (>4 AU/m)), nine of whom showed very high concentrations (>20 
AU/ml}. 

For infants who did not receive vitamin K prophylaxis at birth, the incidence of the PIVKA-H 
test yielding positive results was significantly higher in those solely breast fed (0-51%) compared 
with those fed formula midx (0-18%). Among solely breast fed infants, the incidence of a very 
high result of the PIVKA-!I test was 0-14% in those who had not received vitamin K prophylaxis 
at birth. 0-04% in those who received 2 mg orally, and 0-03% in those who received 2 mg orally 
plus a further dose of 2- mg orally at 7 days. 

Thus vitamin K prophylaxis at birth did not completely prevent vitamin K deficiency at 1 
month. We administered vitamin K therapeutically to all infants whose PIVKA-II test yielded a 
positive result at 1 month Only one infant with a positive result developed late neonatal 


intracranial haemorrhage. 


Severe intracranial haemorrhage related to vitamin 
K deficiency in infants aged | month may occur 
suddenly and lead to death or severe central nervous 
system dysfunction. Almost al of the aftected 
infants who have been reported had not received 
vitamin K at birth.” The American Academy of 
Pediatrics recommends that èl newborn iafants 
receive vitamin K (a single parenteral dose of 
0-5-1-0 mg or 1-3-2-0 mg orally?.” In Japan newborn 
infants are not given routine vitamin K prophylaxis. 
This might be one of the reasons for the high 
incidence of late neonatal vitamin K depeadent 
intracranial haemorrhage in our country. This dis- 
order occurs in one in every 4500 infants and cne in 
every 1700 bregst fed infants who are not ziven 
vitamin K prophylaxis.’ 

Recently. the study group 9° the Ministry of 
Health and Welfare of Japan reeemmended that all 
newborn infants should receive vitamin K orally,! 
but intramuscular administraticr of the vitamin was 
not recommended. In this stud” we report a mass 
screening system for acarboxyprozhrombin (protein 
induced by vitamin K absence or antagomst-H 
(PIVKA-H}) as en indicator of v:tamia K deficiency 
at 1 month. PIVKA-H is a precursor of active 
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prothrombin and converted to the active form by 
vitamin K and carboxylase.” This study aimed to 
evaluate the effect of oral vitamin K that had been 
administered after birth and to detect patients with 
severe vitamin K deficiency at 1 month before 
symptoms occurred. 


Patients and methods 


Plasma PIVKA- concentration was measured by 
means of an assay using a monoclonal, monospecific 
antibody.'' The PIVKA-II concentration in dried 
blood spots was determined as follows. Blood was 
spotted on filter paper, four discs of 6 mm diameter 
were punched out for each individual, and then the 
blood was eluted from the discs for one hour in 0-3 
ml of phosphate buffered saline (10 mM phosphate 
buffer and 150 mM sodium chloride, pH 7-4), with 
horizontal shaking. Then 100 ul of the eluate was 
subjected to the PIVKA-II assay as described 
previously.'' Each measurement was performed in 
duplicate. The PIVKA-I] concentrations deter- 
mined for the same blood sample with different 
assay systems were compared to evaluate the 
reliability of the dried blood assay system. 
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Monitoring of PIVKA-II concentrations by the 
blood spot test was carried out in 19 029 young 
infants aged about 1 month in the Kumamoto region 
of Japan between April 1984 and January 1986. 
Measurements were made within 24 hours of receiv- 
ing the samples. Roughly 90% of the breast fed 
infants in this area were included in this survey. The 
infants consisted of 11 107 who were breast fed, 
7157 who were both breast and formula fed (mixed 
fed), and 765 who were formula fed. As breast 
feeding is known to be a risk factor for vitamin K 
deficiency most of the women who participated in 
the monitoring were breast feeding their infants. 
The incidence of haemorrhagic disease in the first 
week of life among these infants was not known and 
infants who showed early neonatal bleeding were 
not excluded. Those infants allocated to receive 
vitamin K were given either 2-0 mg orally within 
24 hours of birth (one dose) or this initial dose plus 
2-4 mg orally at 1 week of age (two doses). The 
decision to administer vitamin K and the manner of 
administration were determined by the obstetricians. 
The vitamin was given as vitamin K, syrup (Kay 
Two Syrup (menaquinone 4, 2-methyl-3-all-trans- 
tetraprenyl-l, 4-maphthoquinone), Eisai Co Ltd, 
Tokyo, Japan) because vitamin K, was unavailable 
as a syrup in Japan. 

In Japan all infants are examined under the child 
health survey program at 1 month of age. At this 
examination we obtained informed consent from all 
the parents and then took blood samples from the 
infants by means of a heel puncture, which were 
then spotted onto filter paper, dried, and sent to our 
laboratory by post. 

The cut off point for PIVKA-II on the blood spot 
test was set at 4-0 AU/ml. One arbitrary unit (AU) 
corresponds to 1 ug purified prothrombin. Our 
preliminary study suggested that in breast fed 
infants aged 1 month who had not received vitamin 
K prophylaxis the 0-6 centile for PIVKA-IT might be 
about 4-0 AU/ml." This cut off point was antici- 
pated to select 10-foid the number of infants with 
late onset bleeding due to vitamin K deficiency, 
based on an estimated incidence of 0-06%.' When 
the result was above this the plasma PIVKA- 
concentration and normotest activity were measured 
by methods previously described’! and then 5 mg 
vitamin K, given orally. 

When the PIVKA-II concentration was higher 
than 20 AU/ml according to the blood spot 
test 1-2 mg vitamin K> was injected within 
six hours of the diagnosis being made. Infants 
with normotest activities of under 20% had a 
computed tomogram taken. The normotest activity 
reflects the total coagulant activities of factors 
Il, VII, and X." The normal mean (SD) normotest 


value in breast fed infants at |-month of ae is oe 4. 
(17-0)% (n=218).'* s 
The comparison of incidences between various 
groups was analysed by the y? test ‘with. Yates's 
correction. i ; 


Results 


Measurement of PIVKA-II in dried blood. spots. 
Figure 1 shows the correlation between PIVKA-II 
values on dried blood spots and those obtained by 
measuring PIVKA-II in plasma samples from the 
same subjects. Blood samples with high PIVKA-II 
concentrations were obtained from 27 adults receiv- 
ing warfarin as it was difficult to obtain many 
samples from the infants with vitamin K deficiency 
at the same time. The high correlation indicated that 
the dried blood method was reliable for measure- 
ment of PIVKA-II concentrations. The detection 
limit for blood PIVKA-II was 1-0-32-0 AU/ml with 
the dried blood method. The coefficients of variance 
of intra- and interassays were less than 0-06. The 
recovery of PIVKA-II from dried blood spots was 
monitored after spotting. A mean of 87-7% (n=27) 
of the initial PIVKA-II concentration was found at 
room temperature on the fifth day after the blood 
had been obtained. 





PIVKA-II concentrations in dried blood spots (AU/ml) 


0 5 10 5 20 25 
Plasma PIVKA-II concentrations (AU/ml) 


Fig. 1 Correlation between PIVKA-II concentrations in 
dried blood spots and in plasma samples from the same 
subjects. The equations for the regression lines for the 
PIVKA-II values for dried spots v those for plasma are 
y=0-97x-1-07, r=0-93, p<0-005. 
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Table 1 infants with positive rest: of PIVKA-II test according to method of feeding and vitamin K prophylaxis at birth 





PIVKA-H >4AUim! (No i% jit 


PIVKA-H >20 AUiml (No (%))* 











Mixed or 
formula fed 


Solely 
breast fed 


Mixed or 
formnda fed 














; Group Vitarnin E prophylaxis No 
3 Solely 
breast fed 
. - None 8346 26 {0-50 
ai #5090)* 
2 2 mg orally on day I 5169 10 (0.365 
e {2811)* 
3 2 mg orally on day 1 SS14 6 (016; 
and 2-4 mg on day 7 BWE 
Total 19 029 42 (6-38) 


0 (0) 





è (0-183 7 (0-14) 

3 (0-43) 1 (0-04) ü (0) 
9 (8) 1 (0-03) 0 (0) 
Y (O11 9 (0-08) 0 (0) 





“No of solely breast ‘ed infants. 
tAU=Arbitary unit 

PIVKA- >4 AL/ml= Group 1 v group 3, 
solely breast fed y tocal mixed or formul 
PIVKA- >20 AU/mi: Total solely breas 





ied, p<0-01 





Table 2 Clinica’ and laboratory date of infants with very 
high PIVKA-L concentrations (>29 AU/ml) 














Case Age Sex PIVKA-H concentrations Nermotest 

no (devs) cre activity (Yo) 
Dried bled Plasma 

1 31 M >32-0 40-1 <0 

2 32 M >32-0 54.4 <0 

3 36 F >32-0 65-5 <80 

4 30 M >32-0 ND ND 

5 31 M >32-0 ND ND 

6 33 Mi >32-0 38-0 <0 

T 3 F >32-0 54-4 ELO 

8 7 M >32-0 69-7 12.5 

9 3 M 167 23-24 15-0 





ND=Not done. 
All but case & had blood spot values above ike upper detection limit (>32-0 
AU/ml). Case 9 was incladed because plasme FI'YKA-H was above 20 AU/ml. 


Results of screening for vitarasn K deficiency. The 
results of the screening survey are shown in Table 1. 
Fifty one cases with high PIVEA-H concentrations 
(>4-0 AU/ml) were found among the 19 029 infants 
who were monitored. Of these, 42 were solely breast 
fed, nine mixed fed, and none sole!y formula fed. 

For infants who did not receive vitamin K 
prophylaxis, the incidence of vtamin K deficiency 
was higher in those who were entirely breast fed 
compared with those who received formula or mixed 
feeds (p<0)-05). When all the infants were classified 
into three groups accordigg to vitamin K 
prophylaxis—group 1 (none), group 2 (2 mg orally 
at birth), and group 3 (2 mg orally at birth and 2-4 
mg orally at 1 week)—the incidence of vitamin K 
deficiency was higher in group 1 (32 of 8346, 0-38%) 
compared with group 3 (5 of S514, 0-11%) 
(p<0-01). 

All nine cases of severe vitamin K deficiency 
(PIVKA-IL >20 AU/ml) were entirely breast fed. 
Seven bebongec to group 1 fer vitamin K prophy- 


pCO; gsoup | v group 2. not significant; group 1 soiely breast fed v group 1 mixed or formula fed, p<0-05; total 


fed v total mixed or formula fed, p<0-0S 


laxis and one to each of the other two groups. 
Although the incidence of severe vitamin K de- 
ficiency did not differ significantly between these 
groups, there was a trend towards a decreasing 
incidence of severe vitamin K deficiency with 
increasing vitamin K prophylaxis (from group 1 to 
group 3) (Table 1). 


Clinical and laboratory data. Laboratory data for 
the nine infants with severe vitamin K deficiency are 
shown in Table 2. After the intramuscular injection 
of 1-2 mg vitamin K normotest activities returned to 
normal within 24 hours and plasma PIVKA-II 
concentrations decreased gradually and reached 
normal within eight to 14 days (Fig. 2). 

Only one of the 51 infants with a positive result of 
the PIVKA-II test had evidence of late onset 
haemorrhage, and that was a baby with severe 
vitamin K deficiency who had an asymptomatic 
smail subdural haemorrhage apparent on computed 
tomography (Table 2, case 2). Among the other 
infants with severe vitamin K deficiency. a diagnosis 
of congenital bile duct atresia was later established 
in case 6. Other forms of hepatic dysfunction, 
manifest by raised serum transaminase activities, 
were observed in cases 2 and 4. 

In the present study only one infant with a 
negative result of the PIVKA-II test had late onset 
haemorrhage (intracranial bleeding), and this oc- 
curred 21 days after the blood spot test had yielded 
negative results. This infant had congenital bile duct 
atresia. 


Discussion 
Direct determination of plasma vitamin K may lead 


to a greater understanding of the role of this 
vitamin, '* but the direct assay is not practical for a 
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Effects of intramuscular administration of vitamin K, (1-2 mg} on plasma PIVKA-Iİ and normotest activity in 


infants with vitamin K deficiency. The solid lines represent plasma PIVKA-I, the broken lines the normotest activity. The 
eight infants represented here are those with blood spot PIVKA-H concentrations >20 AU/ml. All had values above the 


upper limit of detection (>32 AU/ml). 


hospital service. PIVKA-II occurs in peripheral 
blood in vitamin K deficiency or patients treated 
with warfarin but is not present in normal 
adults." !'" Thus measurement of the plasma 
PIVKA- concentration is useful for evaluating 
vitamin K deficiency. Previously, we measured 
PIVKA-II concentrations in newborn infants as an 
indicator of vitamin K deficiency and concluded that 
oral vitamin K prophylaxis at birth was effective in 
preventing early neonatal bleeding." 

Faced with the need for prophylaxis for all 
neonatal infants, physicians have been reluctant to 


use the usual intramuscular injection routinely in 
Japan. McNinch et al and Sann et al reported that 
serum vitamin K concentration increased consider- 
ably after oral administration of vitamin K (1-2 mg) 
and concluded that oral administration of vitamin K 
was sufficient to prevent neonatal bleeding due to 
vitamin K deficiency.’ *! Oral prophylaxis with 
vitamin K in newborn infants is more economical 
and simpler than intramuscular prophylaxis. The 
oral route is most practical when routine administra- 
tion as required for all newborn infants. 

It is not clear at present whether oral administra- 
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I the necratal period is effective 
_ in’ preventing late onset infantile bleeding due to 
“-vitamia-K deficiency.at abeat 1 month of age.™ We 
~ have been unable to find any published data relating 
-to this problem, The purpose of this survey was to 
‘Obtain both a scientific basis for an effective 
protecel. for preventing vitamin K deficiency and a 
means of identifying this disease before clinical 
symptoms occurred. To achieve this a large number 
of subjects was necessary as the incidence of the 
disease is fairly low. We therefore developed the 
mass monitoring system for PIVKA-H described in 
this paper. The reliability of the simplified method 
using dried blood spots wes sufficient fer these 
purposes. 

In this study the infants were divided into three 
groups according to vitamir K prophylaxis. We 
could then evaluate the proloaged effect of adminis- 
tration of vitamin K in the newborn period. We 
showed that breast feeding was a risk factor for the 
disease, supporting the resaits of retrospective 
surveys. * The incidence of iafants with a PIVKA- 
Il test that yielded positive results (>4 AU/ml) 
among untreated infants was aigher compared with 
those given two doses of vitamin K, whereas the 
incidences of very high PIVKA-II concentrations 
(>20 AU/ml) in the two weated groups were 
similar. We are unable to conclude at present 
whether or no: a double dose of vitamin K offers 
more protection than a single dose. It was hoped 
that both neonatal bleeding anc late onset infantile 
bleeding could be prevented with a single adminis- 
tration of vitamin K at birth. Qur results. however, 
suggested that vitamin K prophylaxis once or twice 
at birth was not sufficient completely to prevent 
vitamin K deficiency at 1 moth. 

We found 51 cases of vitamin K deficiency, nine 
of whom had very high concentrations of PIVKA-II 
on the blood spot test or plasma assay. Seven of 
these cases had critically low clorting activity based 
on the normotest. Of the niae cases with severe 
vitamin K deficiency, one had congenital bile duct 
atresia and two mildly raised serum transaminase 
activities. whereas the remainimg six cases had no 
predisposing faetors such as chronic diarrhoea, 
malnutrition, or broad range amidiotics. Vitamin K 
dependent coagalant activities oromptly improved 
and the plasma PIVKA-II concentration decreased 
gradually in all cases on an injection of vitamin K. 
Only one ef these cases had mtracranial haemor- 
rhage. It can be speculated that the monitering 
system and treatment was effective. 

Over three years (1979-81) 15 cases of late onset 
vitamin K deficiency were reported in the area 
where this study was performed’? and almost all 
these infants did not receive vitamin K prophylaxis. 


During the period of this study (21 months), based 
in the same area, only three cases of vitamin K 
deficiency were observed. In one of these cases the 
deficiency occurred at 28 days of age—that is, 
before the PIVKA-H concentration was measured-— 
and was therefore not included in this report. The 
others were case 2 in Table 2 and the case of 
congenital bile duct atresia mentioned above. 

A recent survey by the study group of the Ministry 
of Health and Walfare of Japan indicated an 
incidence of three in 1000 infants with critical 
normotest activities (below 20%) for 1 month old 
breast fed infants who did not receive vitamin K 
prophylaxis. The study group speculated that one in 
four or five infants with normotest values <20% 
might develop a bleeding disorder due to vitamin K 
deficiency as the incidence of the disease was 1 in 
1700 in breast fed infants.' The incidence of critical 
normotest activities is close to the incidence of 
infants with high PIVKA-II concentrations (above 
20 AU/ml). 

We speculate that some infants with high PIVKA- 
Il concentrations might have suffered from the 
disease if they had not received vitamin K. The 
decrease in the number of patients seemed to be due 
to the prophylactic administration of vitamin K, 
which was performed for roughly 60% of the infants 
in this area, or the selective administration of 
vitamin K to infants with high PIVKA-II concentra- 
tions found by screening, or both. 

Because screening for vitamin K deficiency by 
means of this method costs much more than the 
routine administration of vitamin K, both economi- 
cally and socially, we hope to prevent the disease by 
means of prophylactic administration of the vitamin 
to all newborn babies. If the oral administration of 
vitamin K is continued as a routine method of 
preventing the disease the optimal dose of the 
vitamin needs to be determined. 


This work was supported by a grant from Eisai Co Ltd. 
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A simple methoc of face mask resuscitation at birth 


EW HOSKYNS, A D MILNEF, AND I E HOPKIN 
Department df Necrctai Medicine and Surgery, City Hospital, Nottingham 


SUMMARY Twentr two infants were resuscitated at birth using a face mask connected to an 
oxygen supply from a convent onal resuscitaire. Intermittent finger occlusion provided the 
positive pressure wi-kin the mask. This method was apparently at least as effective as the best bag 


and mask systems and was corvenient to use. 


Fesuscitation of infarts using a bag aad face mask is 
a well accepted technique and sezms empirically to 
be successful. The ess2atial features to obtain the 
best results are a round mask, with a compliant ring 
te form an adequate seal,- a large reservoir to allow 
a more sustained pressure * w-th a sobust design, 
and sufficient staff trainmg. Even so the results of 
Miner ef al showed tket compared wth intubation 
face mask resuscitaticr rarely produced volumes 
adequate for alveolar v22-iletion and worked mainly 
by stimulating the baby’s oxn respiratory efforts.” 
Theoretically, face masx resuscitation is attractive as 
it is safe, it is easy to leern, and fears about gastric 
distension have proven groundless.* Studies on 
int.bated babies have snywn, however, that tidal 
exchange can be imprceved further 1° the initial 
infletion pressure can be taintatred for at least two 
seccnds.> To achieve this we have mounted the 
oxygen supply of a converticral resusctaire into a 
fece mask so that the maflation pressure can be 
provided ty occluding the Law out of the mask This 
allows easy control of the duration of inflation and 1s 
less cumbersome. 


Methods 


Elect-ve and emergency czesarean sections of term 
babies were attended. R2smscitation wa: begun if 
the Apgar score was less “Een 5 and was associated 
with epnoea The Figure -hows a dizgram of the 
apparatus. A standard roiid pacded face mask 
(Amba) was used with twc smal hotes dred in the 
hard >erspex portion. Cae was attacked to a 
pressu-e transducer (Bell ani Howell) to measure 
the mesk pressure, and the other provided a bias 
flow of. air from the resuscitaire w-th a pressure blow 
off valre. Tke set pressure wis varied to provide a 
range >f mzesk pressures 1p to 30 cm H,0. A 
mercury pneumotachograph wes attached to the 


central hole in the face mask and connected 
to a differential pressure transducer (SE Labs) to 
measure expiratory flow. Both pressure and flow 
signals were amplified and displayed on a two 
channel Devices pen recorder. Volume was cal- 
culated from the area under the flow curve. Positive 
pressure was provided by occluding the end of the 
pneumotachograph with a finger. The mask was 
held firmly to the baby’s face and the first inflation 
was prolonged (2-5 seconds) with subsequent infla- 
tions of 0-5-1 seconds at a rate of 30-60 per 
minute—that 1s, standard resuscitation procedure 
Resuscitation was then continued as indicated clini- 
cally 


Subjects 


Data were obtained from 22 full term infants 
delivered by caesarean section. Eleven of the 22 
were boys, and the mean gestational age was 39 
weeks (range 37—41 weeks) and mean birth weight 
3280 g (range 1800-4300 g). Most of the babies 
made an initial cry before an episode of apnoea, but 





Figure Mask resuscitation and monitoring apparatus. 
Pressure is applied by occluding the flow outlet of the mask 
with a finger. 
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in four cases there were no respiratory efforts before 
resuscitation. Eighteen were elective sections, the 
principal indications being breech presentation (six 
cases) cephalopelvic disproportion/previous section 
(six), and placenta praevia (two)). The four emer- 
gency sections—that 1s, performed after the start of 
the first stage of labour—were for fetal distress 
(three cases) or failure to progress in labour (one). 
All the babies studied were normal at the postnatal 
examination at 24 hours. 


Results 


All the babies were successfully resuscitated using 
this system, except one who required intubation and 
ventilation for two minutes. This baby had been 
delivered electively at 39 weeks because of breech 
presentation At birth the baby was clinically 
asphyxiated with an Apgar score of 1. Face mask 
resuscitation was started, but the heart rate re- 
mained between 50-100 beats/mm and a clinical 
decision was made to intubate. After intubation the 
heart rate quickly improved and the subsequent 
course was uneventful. Subsequent analysis showed 
that all the expiratory volumes were less than the 
respiratory dead space. 

The anatomical dead space of the respiratory 
system 1s 2:2 ml/kg and is independent of age É We 
defined adequate ventilation as being 4-4 ml/kg or 
more—that 1s, two dead spaces—implying some 
degree of alveolar ventilation. The proportion of 
babies needing more than three inflations before 
onset of spontaneous breathing was small, so the 
first three inflations were analysed (Table 1). With 
each inflation 22-32% of the babies achieved an 
adequate expiratory volume (> two dead spaces). If 
this is compared with the best bag and mask systems 
from a previous study using the same recording 
equipment? the efficacy 1s similar (Table 2). As a 
result of the variation in the blow off pressure, 
however, mean pressure generated was less than 


Table 1 Expiratory volumes from the first three inflations 
during resuscitation 











Inflation 
Furst Second Third All three 
No of patients n2 2 21 65 
Inflanon pressure 
(em H20} 
(Mean (range)) 275 (20-34) 233 (12-32) 235 (15-30) 244 
Expiratory volume (No of dead spaces) 
<I 10 12 12 34 
1 5 4 4 13 
32 7 6 3 18 





Table 2 Companson of bag and mask resuscitation $ 


systems with the present study 











Present Other systems - —' 
study 
Ambu’ Laerdal™, 
(paediatric) 
Mean inflaton A 
pressure (cm H-0) 244 26 9 ý 303 
No (%) of inflations 
achieving adequate 
ventilation 18/65 (28) 12/30 (40) 4/30 (20) 
No (%) of babies with $ Ys 
at least one 
adquate volume m 
first three inflations 8/22 (36) 4/10 (40) 3/10 (30) 





“Results taken from Feki ef al? 


Table 3 Relation between inflation pressure =25 cm H,O 
and adequacy (24-4 ml/kg) of tidal volume 











Expiratory volume Total 
Adequate Less than 
(>44 mlikg) adequate 
(<4 4 mlikg) 
Inflation pressure 
>25 cm H20 14 12 26 
<25 cm H20 4 35 39 
Total 18 47 65 


£=127, p<0 001 


with the bag and mask systems. There was a 
significant relation between adequate expiratory 
volume and pressure generated in the mask 
(z=4-51, p<0-001, Wilcoxon two sample test), 
suggesting that the lower pressures used in this study 
were too low for optimal tidal exchange This is 
borne out by the sigmficant increase in adequate 
expiratory volume with pressures above 25 cm H20 
to the extent that the success rate was 54% above 
this pressure and 10% below it (Table 3). 

The effect of the babies’ own respiratory efforts 
was also examined. In 14 of the 65 inflations the 
baby made an inspiratory effort, and eight of these 
were associated with an adequate expiratory 
volume This association was significant (y°=5-97, 
p<0-02) There was also an association between the 
presence of an inspiratory effort and the mask 
pressure (z=2-52, p<0-01, Wilcoxon two sample 
test), but not enough to explain all the influence of 
pressure on adequate volume. 


Discussion 


At birth a baby’s airways are full of fluid. As tidal 
ventilation begins some of the inspired gas may form 
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“dn. initial furictionzl res-dual- capacity. In this situa- 
“7 tign inspiratóry vclane -will-be larger than expira- 
~ e'a tory:valuine. As a resu.tof inevitable leak around 
= “the face mask on imation, it was not possible to 

‘Sı caNeasure, inspiratory volumes sc the expiratory 

7u * "volumes presented Eere may unde-estimate the gas 

-~ |- dvailabie.for respiration. Babies bern by caesarean 

‘sectidn, howeyer, aze much less akely to form a 
_“functonal residual cepacity after the first breath 
- «than hose delivered vaginally,” anc we think this is 

“unlikely to. alter “our results appreciably. 

_° The pressure app @d'to the airways depends on 
zhe blow off valve, the seal of the mask around the 
Tace, and the flow of zas. In view or the correlation 
betwezn pressure arc adequate volume the results 
with this technique cculd be improved with consis- 
tent icflation pressu-es o? more then 25 cm H30. 
From a practical port of view tis method of 
resuscitation was fouad to be convenent and easy to 
use and ıt was poss be tc hold th2 mask to the 
baby’s face and apply tre inilation pressure with one 
hand, leaving the otter free. In units with a 
resuscitaire it ıs a cheap, convenient, and effective 
way of providing a tace mask facil-ty. 


We are grateful to The Medical Research Council for fundir 
ths project 
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SUMMARY A register of children with cerebral palsy born in the period’ 1966-77 to, mothers - 
resident in the Mersey region was compiled from several different data sources. There were 685- 
cases, with a male:female ratio of 1-4:1. The birth prevalence of cerebral palsy ranged from 1-18 ` 
to 1-97 per 1000 live births each year, with a mean of 1-51 per 1000 live births. There was no 
discernible trend in overall prevalence, but there was a highly significant upward trend in the 
prevalence of cerebral palsy among low birthweight infants, which was evident for all the major 
types of cerebral palsy. It is postulated that this is due to improved survival rather than a real 
change in incidence. Alternatively, because the register was compiled from health service 
records, a diagnostic access bias from improved follow up of low birthweight infants may have led 


to an apparent increase in prevalence. 


Cerebral palsy has been defined as comprising ‘a 
group of disorders of movement and posture due to 
a defect or lesion of the immature brain’.! In recent 
years there has been mounting interest ın cerebral 
palsy, particularly in possibilities for its prevention. 
In part this interest has been precipitated by the 
improvement in survival in low birthweight infants, 
which has paralleled the development of special and 
intensive care nurseries.” ? In Little’s classic descrip- 
tion over a century ago the common association of 
premature birth with cerebral palsy was recognised.* 
While modern neonatal intensive care has been in 
the forefront of medical advance and is associated 
with improved survival, there is still speculation 
that the improvement may only be at the cost 
of an increase in prevalence of cerebral palsy 
and other disabilities.>” It is for this reason that the 
monitoring of cerebral palsy epidemiology ın con- 
junction with mortality statistics has been suggested 
as an indicator of the gains and hazards of perinatal 
care. 

Recent studies examming birthweight specific 
trends in the prevalence of cerebral palsy have 
shown conflicting trends In Sweden there was a fall 
in the overall trend between 1954 and 1970 from 2-2 
to 1-3 per 1000 live births, due mainly to a decrease 
in the syndromes of spastic and ataxic diplegia, 
particularly among low birthweight babies and in 
the group with perinatal causes of cerebral palsy.” 
Subsequently, however, there was an increase in 
prevalence to 2-0 per 1000 in the period 1975-78, 
which was mainly due to spastic/ataxic diplegias 
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among preterm infants.!° The series from Western 
Australia covered the period 1956-75; the observa- 
tions differed in two important respects from the 
Swedish study. There was a significant rise in the 
prevalence ın the 1966-70 period followed by a 
highly significant fall in the 1971-75 period, which 
was of equal magnitude ın infants of low (<2500 g) 
and normal (>2500 g) weight ‘at birth.!! The most 
recent study from the north east of England, 
covering the period 1960-75, found a decrease in 
prevalence among very low birthweight babies but 
an increase among babies weighing more than 
2500 g at birth.” 

We report here an examination of the trends in 
the birthweight specific prevalence of cerebral palsy 
at birth in the Mersey region from 1966 to 1977. 


Patients and methods 


A register was compiled of all cases of cerebral palsy 
born in the years 1966-77 whose mother’s area of 
residence at the time of birth was within the 
boundary of the Mersey Regional Health Authority. 
The 1974 National Health Service and Local Auth- 
ority reorganisation was associated with the re- 
drawing of geographical boundaries. Before 1974, 
those county councils and boroughs and urban and 
rural districts that subsequently constituted the 
Mersey region after the 1974 reorganisation pro- 
vided the geographical delineation of the study area. 
As the mother’s area of residence at the time of 
birth was the criterion for inclusion infants born 
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within the. region: but’ whose mother’s area of 
resicerice”* was outsice “ere excluded; those born 
outs:de but whose -dtother’s area of residence was 
with: the -region were included. These inclusion 
and - exclusion cricenia ‘were applied because 
dencammnator data for live births obċčaıned from birth 
registration proceduws are publisaed accordmg to 
the mother’s area cf zes:dence at the time of birth. 
To ensure conmicteness of sscertainment of 
cases, several sources of information were used. 
Handicap registers im each of tne 1D health distncts 
in the region were abstracted for all cases with a 
diagnosis of cerebral palsy cr possible cerebral 
palsy In addition, a Ast of all cases of the disease 
resident in the Mersey rezon was odtained from the 
national register cf families claming a family 
disability allowance, which is mamntained by the 
Rowrtree Trust at York. Records of all children 
attending schools for the educationally subnormal 
(moderete and severe) and the pnysically handi- 
zapped were inspecced and anv chid with a diag- 
nosis of cerebral palsy was noted. Lastly, through 
che Gffice of Popukation Censuses and Surveys 
“OPCS). a search wes made for all death certificates 
1 which the disease featured as the underlying cause 
of death on Part I or es other signiicant condition 
contributing to the deeth cr Part H o* the certificate. 
The categonsatior cf type of cerebral palsy was 
made on the basis cf utformation in the clinical 
records of each child Tke records of all doubtful 
cases were reviewed Ly one of us (LR). A case was 
Classified as ‘acquired? -f the presumed insult to the 
train cecurred after the 28ta day of Lfe. If there was 
uncertainty about ta= timing of zhe insult the 
aetiology was presumed congenital All acquired 
cases were excluded frcm subsecuent analysis 
Cases with symmetricel or nearly symmetrical spas- 
tecity cf the legs with Esser involvement of either 
arm were designated as having spastic diplegia 
Cases with unilateral spasticity of oœ arm and one 
leg were designated as hemiplegia end those with 
arms end legs equal, afiected or with deficits 
greater in the arms than the legs as spastic quadri- 
p egia. If, ın addition to the spasticity, dyskinesia cr 
ataxia was present the child was labeled as a ‘muxed’ 
cese The remaining cases designated ‘other’ m- 
chided the athetoid, etaxic, and dvstenic forms. 
Dencminator data fx determ:ning birth preva- 
leaces of cerebral pelsz were obtamed from the 
Registrar General’s acd OPCS tables of birth 
registrazon. Grouped. >.rthweight sp2cific data for 
infants weighing 2500 g Dr less were obtained from 
the LH3 27/1 returns compiled by the Department 
of Health and Socal Secur-ty (DHSS) from birth 
nctifications. Numbe-s of live brns of mfants 
weighinz over 2500 g were obtained by subtracting 


birth notifications 2500 g or less fi 
registrations. 

There were anomalies in using 
returns to obtain denominators fc 
birthweight specific birth prevalenc 
palsy. Firstly, these data for 1966 we 
as the regional records had been í 
ondly, it was not possible to matc 
boundaries covered by the LHS 27/1 
and after the 1974 health service 
After 1974 the Mersey Regional He 
included part of what was previou 
Ccunty Borough and excluded par 
previously Cheshire County Bo 
changes have been allowed for by © 
subtraction of the appropriate c 
health division data on low birthwe 
the years 1967-73. 


Results 


A total of 870 cases of cerebral pa 
years 1966-77 inclusive to mothers 
Mersey region comprised the registe: 
that were ‘acquired’ were excluded 
analyses relate to the remaining 685 
403 were boys and 282 girls, a male: 
1:4:1. 


Type of cerebral palsy. The distnbut 
acccrding to type of cerebral palsy ts 
1. There were 19 cases unclassified b 
or loss to follow up before definitive 
were recorded. 


Completeness of ascertainment. A f 
tanment may have been due to d 
follow up before the diagnosis was 


Table 1 Distribution of the 685 cases (af. 
cases had been excluded) by type of cerebi 











Type of cerebral palsy No € 
of cas 
Spastic 
Hemaiplegic 185 
Dipkegic 144 
Quadnplegic 190 
Mixed Hemiplegic 12 
Mixed diplegic 5 
Mixed quadriplegic 57 
Dyskinstic 28 
Ata 29 
Atæicddyskıneuc 2 
Hypotenic 14 
Unclassified 19 
Total 685 
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recording of the latter was usually due to migration part of the 685 children who: were the fasis of the 
From our records ıt was possible to identify 71 cases analysis in this paper.) In’ contrast,:theré were only 
whose mothers migrated into the Mersey region after 38 cases who migrated out of the regiorr after birth. 
the birth of the affected child. (These cases were not The total population of the region altered. little 


Table 2 Annual birthweight specific frequencies and prevalences of cerebral palsy in the Mersey region 1966-77 














Year Burthweight Frequency No of Prevalence of No of neonatal Prevalence of 
group (g; of cerebral hive births cerebral palsy per survivors per 1000 7 
palsy 1000 live births SUTVIVOIS 
1966 «1500 3 Not available Not available Not available Not available 
1501~2500 15 ~=~~ Not available Not available Not avaiable Not available 
>2500 35 Not available Not available Not available Not available 
All birth weights 4 - 45637 118 44485 1-21 
1967 «1500 3 353 8 50 118 25 42 
1501~25C0 10 2657 376 2491 401 
>2500 36 41148 087 40373 089 
All buth weights 52 44158 118 42982 121 
1968 ©1500 4 375 10 67 151 26 49 
1501-2500 15 2989 502 2784 539 
>2500 49 40309 122 39594 124 
All birth weights 69 43673 1 58 42529 162 
1969 «1500 8 346 2312 138 5797 
1501-2500 9 2966 3083 2791 322 
>2500 46 38940 118 38313 12 
All buth weights 65 42252 1 54 41242 158 
1970 ® 1500 6 382 15 71 164 36 59 
1501-2500 13 2977 437 2818 461 
>2500 40 38711 103 38000 105 
All birth weights 59 42070 1 40 40982 144 
1971 ©1500 1 297 337 127 787 
1501-2500 14 2534 5 52 2370 591 
>2500 41 38385 107 37673 109 
All burch werghts 57 41216 1 38 40170 142 
1972 <1500 1 289 346 129 T75 
1501-2500 15 2459 610 2316 648 
>2500 56 35088 160 34528 162 
AJl buth weights n 37836 193 36973 197 
1973 <1500 2 220 909 76 26 32 
1501-2500 14 1787 783 1699 8 24 
>2500 43 32346 133 31777 135 
All birth weights 61 34353 178 33552 182 
1974 ©1500 5 254 19 69 98 5102 
1501-2500 14 1964 733 1862 752 
>2500 45 30297 149 30153 149 
AU brth weights 64 32515 197 32113 199 
1975 <1500 2 204 980 92 21 74 
1501-2500 15 1639 915 1555 965 
>2500 31 29403 105 29238 106 
All birth weights 49 31246 157 30885 159 
1976 x1500 0 181 000 105 000 
1501~2500 16 1377 11 62 1325 12 08 
>2500) 24 28202 085 28042 0 86 
All berth weights 49 29760 1 34 29472 136 
1977 <150) 3 193 15 54 95 31 58 
1501-2500 10 1252 7H 1213 8 24 
>2500 29 26985 107 26838 108 
All tiith weights 42 28430 148 28146 149 
Total «1500 38 Not available Not available Not available Not available 
1501-2500 160 Not available Not available Not available Not available 
>2500 475 Not available Not available Not avaiable Not available 
All birth weights 685 453146 151 443531 154 
Significance «1500 £ for trend per 1000 lve births, 0 22. not significant 
X for trend per 1000 survivors, 096 not significant 
1501-2500 % for trend per 1000 live births, 15 97, p<0 001 
: for trend per 1000 survivors, 15 08. p <0 001 
>2500 % for trend per 1000 live births, 021, not ngnificant 
for trend per 1000 survivors, 6 13, rot significant 
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_popilation’ ant Ae pa years fol owed by a com- 
~"pensatary ' decrease. ‘Therefore, thz recorded differ- 


z- - ence’ ur cases of ceréEm: palsy, between migration in 


- and migration out oF the ‘region was presumably an 
“artefact die tounccmp ete ascertainment of those 
_who ‘migrated, Gut ‘cnlegs there was a differential 
-migration of caSzs ~vith cerebral palsy relative to the 
-= total population. ‘Examination of this discrepancy 
~ by y2ar of birth stowed that it was evenly spread 
over the 1% year stucy period, which means that it 1s 
unlikely to have led sc a Dias in the trends observed. 


Trends in the tirth prevalence o° cerebral palsy. 
‘There were 453 14€ we births in the Mersey region 
dunrg the years 1966-77 inclus:ve, with 685 cases of 
ceretral palsy, giviag an overall birth prevalence of 
1-51 per 1000 live births. Annaally, the birth 
prevelence ranged >2 ween 1-18 and 1-97 per 1000 
ive tirths, but there was no discemible trend over 
zhe vertod studied (2, for trend 2-21, not 
significant). 

Table 2 shows arrual birthwerzht specific fre- 
quencies and preval=aces for cerebzal palsy. The 54 
cases born in 1966 aad to be excluded from the 
analysis because bi-trweizht speciic denominator 
data for the region were not avai_ab e, the LHS 27/1 
records having teen destroyed. An additional 11 
zases born in the yezrs 1967-77 inclusive also had to 
ne excluded as their birth weight was not recorded. 
Trends in birthwe.ght specific prevalences are 
showr in Figure 1 fcr twc groups, irfants with birth 
~weighcs <2500 g end =25)) g There was significant 
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1987 68 6 N 71 72 73 % 7 7 77 
Year 

F2.1 Birthweight specfcprevalence of cerebral palsy 

fæ infarts with birth weigF t <2500 g ¢ ) and 

>2500 g (- --). 





upward trend m prevalence among 
weight group (x2, for trend 11 
but no trend was observed for inf 
birth weight (2, for trend 0-2 
cant). Higher prevalences were c 
denominator used was the numb 
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Fig.2 Trend by type of cerebral palsy fo 


(2500 g) infants. 
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Fig.3 Trend by type of cerebral palsy foi 
birthweight (<2500 g) infants. 


survivors; the trends in prevalences were similar, 
however, whether live births or survivors were used 
for the denominator. 


Trends in birthweight specific prevalence according 
to type of cerebral palsy. 
grouped for the years 1967-69, 1970-73, and 1974- 
77. Also the mixed spastic syndromes have been 
combined with the appropriate spastic type—that is, 
mixed hemiplegia with spastic hemiplegia, mixed 
diplegia with diplegia, and mixed quadnplegia with 
quadriplegia. Among low birthweight infants the 
upward trend was evident in all types of cerebral 
palsy (Fig. 2). In none, however, was the trend 
significant, though this may have been a statistical 
type II error because the numbers in the samples 
were small. In contrast, no consistent pattern was 
obvious in the trend among infants of normal birth 
weight (Fig. 3). 

Thus the overall mcrease in prevalence among 
low birthweight infants was the composite result of 
an increase in prevalence of each type of cerebral 


palsy. 
Discussion 


The recrudescence of interest in the epidemiology of 
cerebral palsy has occurred primarily because of its 
possible use as an outcome measure for evaluating 
neonatal special and intensive care. The use of 
epidemiology in thts manner, however, has its 
problems. 

It is tempting to attribute the recent rise of 
cerebral palsy among low birthweight infants to the 
development of neonatal special and intensive care 
and consider them casualties of technological 
development,’ but caution must be exercised before 
coming to this conclusion. If cerebral palsy is an 
undesired side effect of special care two plausible 
explanations could be invoked. The immature in- 
fant, though born with an intact brain, may, because 
of its immaturity, be liable to a variety of insults, 
such as intraventricular haemorrhage and cerebral 
ischaemia, with its consequent neurological deficit. 
Implicit in this explanation is that special/intensive 
care is a cause of cerebral palsy and directly affects 
the incidence of the syndrome. The alternative 
explanation is that the neurological deficit is present 
before birth as a result of genetic or other factors but 
that improvements in obstetric and neonatal care 
ensure that these infants now survive so that the 
prevalence, though not the incidence, of cerebral 
palsy is affected. 

From the epidemiological standpoint it is crucial 
to distinguish between these alternatives as the 


The data have been. 





prevention of the “disability eae aaie Fait ue 
understanding of the aetiology is dependent” ‘on 
knowledge of the incidence. The obséryation, that, * 
the increase in prevalence; -among low “birth: g 
weight infants occurred. with all:types of- cérebral 
palsy suggests that the latter explanation is tore | 


plausible—that is, 


that the: incidence has- rot. 


changed but that improved survival rates,.particus. -> 
‘arly among low birthweight infants, have- increased 3 


prevalence. Furthermore, it is. inherently. im- ¿` 


plausible that neonatal mtensive care is adtiolo-! 
gically implicated in all forms of the disease.. » - 

A third possible explanation of the upward trend 
in prevalence of cerebral palsy among low birth- 
weight infants relates to an improvement in the 
completeness of ascertainment. A deficiency in 
ascertainment 1s to be expected when the use of 
health service facilities determines whether an 
affected child 1s registered as a case. Such a failure 
of ascertainment is particularly liable to occur with 
those children who are least severely affected. The 
very successes of neonatal intensive care have 
generated an increasing interest in the routine 
follow up of low birthweight infants and ensures that 
the milder cases of cerebral palsy among this group 
may now be diagnosed and registered, where- 
as previously they would have been missed, a 
phenomenon, that has been termed ‘diagnostic 
access’ bias. !? 

There is a further reason for not attributing the 
ıncrease ın prevalence of cerebral palsy among low 
birthweight infants to the development of intensive 
care. Essentially, the period covered by the survey 
reported here predates the development of intensive 
care in the Mersey region; a consultant neonatolog- 
ist was not appointed until 1980. In support of this, if 
artificial ventilation ıs used as an index of intensive 
care, of the 198 infants with cerebral palsy born 
weighing <2500 g during the period 1966-77, only 
15 were artificially ventilated. Even if it was 
assumed that all 15 would not have survived without 
ventilation, the increase ın prevalence of cerebral 
palsy among low birthweight infants would still have 
been observed. 

If the effectiveness of neonatal intensive care 1s to 
be monitored the examination of trends in preva- 
lences of cerebral palsy is not adequate for the 
purpose, and it is preferable to conduct follow up 
studies of cohorts of low birthweight infants, ideally 
among geographically delineated groups, to avoid 
the bias associated with selectivity of admission to 
hospital. 


The authors gratefully acknowledge the funds pronded by the 
Mersey Regional Health Authonty Research Committee, which 
enabled the study to be carned out 
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guanosine triphosphate depletion in purine“ 
nucleoside phosphorylase deficiency 


H A SIMMONDS, L D FAIRBANKS, G S MORRIS, G MORGAN, A R WATSON, 7 TIMMS, 
AND B SINGH 


Purine Laboratory, Guy’s Hospital, London, Department of Immunology, Institute of Child Health, 
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SUMMARY Developmental retardation was a prominent clinical feature in six infants from three 
kindreds deficient in the enzyme purine nucleoside phosphorylase (PNP) and was present before 
development of T cell immunodeficiency. Guanosine triphosphate (GTP) depletion was noted in 
the erythrocytes of all surviving homozygotes and was of equivalent magnitude to that found in 
the Lesch-Nyhan syndrome (complete hypoxanthine-guanine phosphoribosyltransferase 
(HGPRT) deficiency). The similarity between the neurological complications in both disorders 
indicates that the two major clinical consequences of complete PNP deficiency have differing 





aetiologies: 


(1) neurological effects resulting from deficiency of the PNP enzyme products, which are the 
substrates for HGPRT, leading to functional deficiency of this enzyme. 
(2) immunodeficiency caused by accumulation of the PNP enzyme substrates, one of which, 


deoxyguanosine, is toxic to T cells. 


These studies show the need to consider PNP deficiency (suggested by the finding of 
hypouricaemia) in patients with neurological dysfunction, as well as in T cell immunodeficiency. 
They suggest an important role for GTP in normal central nervous system function. 


Deficiency of the enzyme purine nucleoside phos- 
phorylase (PNP:EC 2 4 2.1) was first reported in 
1975 in a child with recurrent infection and 
anaemia.’ Clinical features in the first nine cases?+ 
have invariably been related to a pronounced 
reduction in T cell numbers and function, with 
either normal or enhanced B cell function.” 
Deoxyguanosine tnphosphate (dGTP) has been 
found in the erythrocytes and implicated in the T 
cell dysfunction of the disorder.” The age at 
presentation has varied from birth to 6 years 
Therapeutic approaches to restore immune com- 
petence have usually been unsuccessful.7> Most 
patients have died from viral infection or 
lymphoma. Successful engraftment after haploid- 
entical bone marrow transplantation has been 
reported recently in a single case.!° 

This paper compares clinical and biochemical 
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findings in our latest case of PNP deficiency with 
those in two previous kindreds° ° and highlights 
severe developmental retardation as a prominent 
clinical feature of the disorder. We have also found 
severe guanosine triphosphate (GTP) depletion in 
the red cells of all available homozygotes from these 
kindreds,° ° !! in addition to the dGTP accumula- 
tion noted earlier by others.7* As the brain has a 
high requirement for GTP’? and resembles the 
human erythrocyte (Fig. 1) in being largely depen- 
dent on salvage to maintain GTP concentrations the 
combined clinical and biochemical findings support 
a direct relation between the enzyme defect and the 
neurological dysfunction. They underline the fact 
that PNP deficiency should be suspected in children 
with central nervous system (CNS) disorders as well 
as T cell immunodeficiency and suggest a metabolic 
basis for this association. 
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Fig 1 Pathways of scine mesabolisra, indicating the umportance of PNP for the degradation of deoxyribonucle 


denvzd from the ternorer of DNA, as vell as rtbonucleosides arısıng from ATP and GTP (all shown in bold) durin 
cell turnover In the adzence of PNF (b-oken arrows) the four PNP substrates indicated accumulate in the plasma ai 
excreted in urine ir: place of uric acia Tue potential for dGTP formation after deoxyguanosine accumulation when F 
defective 1s also showa 

Th2 effect of compete PNP defiziency in restricting substrate availability for HGPRT ws evident from the broke: 
show'ng that HGPRT worrially plays 7 vital rele in tandem with PNP for guanine recycling and maintenance o, 
concentrations, pacticadely when de noo synthesis is absent, as in the human erythrocyte, or limited, as in the bran 
impo-tance of extracedulhr adenosine, and hence adenosine kinase, for maintaining ATP concentrations in the red ce 
to a lack of the norræ route of AT? formation from IMP present in nucleated cells, ıs also indicated 


PNPeEurme nucleoside pho Fonlese, DNA=d oxymbonucleic acid, ATP=adenosine tnphosphate, ADP=adenosine diphosphate, AMP= a 
mmonopSasphate, GTPeguaacsine cr phozphat=, CDP=guanosine d phosphate, GMP=guanosine monophosphate, dGTP=deoxyguanosme tnph 
AGDP=ceoxyguanosine dipiesohate dGMF=decxyguanosine moncphosphate, HGPRT=hypoxanthine-guanine phosphombosyltransferase, IMP 


monophosphate, d-=deoxy 


Patients and methacs 


Case reports. 

Fami'’y I 

The propositus (case 1) in this faraily was the first 
son of healthy Ir% parents who were fourth 
cousins. A full clinical history has been reported.* In 
SOnef, the infant had consicerable developmental 
delay before an asentic meningitis at 2 years, from 
whick he made a full recovery At > years 8 months 
he presented wich ar illness simiar to glandular 
sever. He was unable to welk insupported and had a 
zrude hand graso amd delayed spzech. A spastic 
yetraparesis was cliicaly evident. He died of 
malignant lymphoma of the 1mmaunoblastic type 
=hortly after PN? deticiency was defined. 

A second boy (case 2) was bern 19 June 1980 and 
PNP deficiency was 23 1firmed at birth. He was kept 
-nder close cliricel] observaticn while different 
creatments were 2Iv21 in an attempt to amehorate 


the progressive immunodeficiency * Excessive 
lag and irntability were noticeable by 3 mc 
Extensive neurological investigation reveale 
organic lesion or viral infection The infant | 
after remained profoundly hypotonic with dey 
mental delay in all spheres. Hypertonicity < 
lower limbs developed before his death at 2 
from an acute para-influenza type 111 mnfectior 
pneumonia. There was no structural brain les 
postmortem examination. 


Family 2 

The propositus (case 3) was an Arab girl, the 
chd of parents who were first cousins. Full c 
are given elsewhere.” She presented with anaer 
seven days’ duration at 4 years in January 19 
spastic tetraparesis was noted Developmental 
was first investigated at 1 year General ph 
examination showed hypertonia and exagge 
tendon reflexes, involving all limbs An inte 





tremor was also present. There was severe develop- 
mental retardation, with motor involvement (equal 
to a child of 1 year) being more severe than 
intellectual development (equivalent to a child of 
2-5 years). The child had started to sit at 1 year and 
stand at 3 years and walked unsteadily on tiptoe with 
help at 3 years 9 months. Investigations showed a 
child with anaemia with a positive result of a direct 
Coombs test and severe T cell immunodeficiency ° 
A computed tomogram of the brain and electro- 
encephalogram yielded normal results. The child 
subsequently succumbed to viral infection at the age 
of 4 years 6 months. Permission for postmortem 
examination was refused. 

Family history revealed an elder sister (case 4) 
who had died at 4 years of chickenpox complicated 
by pneumonia and carditis and had also been 
severely developmentally retarded and suffered 
repeated chest and ear infections. (She was con- 
sidered a homozygote for PNP deficiency from the 
similarity in the case history). An 11 month old 
brother (case 5) showed similar abnormalities to the 
propositus CNS involvement was evident from poor 
head control, generalised hypotonia with inability to 
stand, and a delay in fine motor milestones. Only 
limited investigations were permitted, but retarda- 
tion remains the principal problem. Despite the 
severe T cell immunodeficiency,’ there have been 
no episodes of infection over the past 12 months. 


Family 3 

The propositus in this new kindred (case 6) was the 
fourth child of healthy, unrelated parents One child 
had died at birth The two surviving siblings are 
healthy. He was noted to have mild left hemiparesis 
and delayed motor development aged 14 months 
and at the time of study was attending a special 
school. He presented in March 1986 at the age of 4 
years 5 months with Coombs positive autoimmune 
haemolytic anaemia (haemoglobin 8-9 g/dl) and 
thrombocytopenia (18x10°/1) after the latest of a 
series of pulmonary infections. He was shown to 
have severe T cell deficiency with lymphopenia and 
lack of mitogen and alloantigen responses; im- 
munoglobulin concentrations were normal (IgG 8-9, 
IgA 0-51, and IgM 1-1 g/l) At this time he was 
making reasonable developmental progress, with 
the non-progressive hemiparetic cerebral palsy as 
his only neurodevelopmental problem. He died at 4 
years 6 months of complications related to immuno- 
suppression of graft versus host disease contracted 
from a platelet transfusion. Permission for postmor- 
tem examination was refused. 


Biochemical methods. Purine nucleoside concen- 
trations in plasma and urne and nucleotides in 


column, or a Su Sphensorb ODS1. colamn 
(25 cm x 4-9 mm, Hichrom, United Kingdom), for 
the separation of nucleotides, or nucleosides and 
bases, respectively.!! '*!5 The‘method-.used: for , 
determination of PNP activities, as well as the. activ- 
ity of the other purine enzymes—namely, adenosine. *_*” 
deaminase, adenine phosphoribosyltransferase, and’ ``: 


hypoxanthine—-guanine 
(HGPRT)}—in lysed red cells using high pressure 
liquid chromatography, has also been reported.'4 
Studies with 8-[14C] labelled deoxyguanosine, using 
intact red cells, were also carried out to exclude the 
possibility of a labile enzyme detectable only in 
intact cells (not lysed cells). They were processed 
using a radiodetector (Reeve Analytical, Glasgow, 
Scotland) coupled to the above high pressure liquid 
chromatography system as previously described. 
S-adenosylhomocysteine hydrolase activity was 
determined by the method of Kaminska and 
Fox 


Results 


Purine enzymes. The propositus in family 3 (case 6) 
was found to lack any detectable PNP activity in 
lysed erythrocytes, as previously found for cases 2, 
3, and 5 (Table 1). Completeness of the enzyme 
defect and exclusion of the presence of a labile 
enzyme was confirmed by incubation of intact red 
cells from case 6 with 8-[14C] deoxyguanosine. 
(This showed no metabolism of substrate to 
guanine, although detectable amounts of deoxy- 
guanosine triphosphate were formed. Results not 
shown.) Both parents and one sibling in family 3 
showed heterozygote PNP activities ın lysed red 
cells (Table 1) The results are in accordance with 
the recessive mode of inhentance reported in the 
disorder.?7 ë 

The presence of normal HGPRT activity in case 
6 (Table 1), as in cases 2, 3, and 5, was 
also confirmed by studies in intact red cells (results 
not shown). Of the other purine enzymes, both 
adenine phosphoribosyltransferase and adenosine 
deaminase were again raised 1n case 6 (Table 1), a 
finding noted in some but not all homozygotes ‘7’ ° 
Low S-adenosylhomocysteine hydrolase activities 
(patient range 1-7-3-0 nmol/mg Hb/h. control range 
3-6-9-0 nmol/mg Hb/h) were also found, as reported 
earlier by others in this disorder.?“ ° ' Extremely 
low activities of this enzyme were first noted in 
adenosine deaminase deficiency, the companion 
purine disorder presenting as severe combined 
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Table i ` Specific aca~ities of four diferent ut purine enzymes în the parents and the surviving siblings in family 3, compa 
- witF previous’ results et cases 2, 3, aad 5.7 Plasma and unne purine concentrations in the four homozygotes show 
d deermihlañon 67 the “our nuclessides mosine, guanosine, deoxyinosine, and deoxyguanosine in place of uric ad 
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~ wa sh 5, - 
E re E “(+ Panne znzyme acnvity m lysed eryrirocytes (nmolimg Hbih) 
Maer RT “o> PAP ADA APRT HGPRT 

© Faaðy3 n, 

Case 6 vrs <1 108 70 184 
Sister ~ 4B 65 z 152 
Bretoer 1920 9 25 139 
Fater 198 65 19 134 
Moter 2367 93 33 154 

' Fartly 1 
Case Z <01 62 45 111 
Farrly 2 
Cee? <01 185 67 138 
Cæe £ <01 117 42 166 
Co-xrel (n=200) 

os Men 4500 70 24 105 
(SD (722) (12) {4 8) (16 5) 





Punne cor centretions 1r. body jlaids 

















Cae Plasma (u-nolll) Unne (mmol/mmo!) 
Ne 

Unc oad  Inesae Guercsme: Deoxymosine Deoryguarssire Unc acid — Inosine Guanosme Deaoxyinanne Deoryguarc 
6 T 62 23 19 14 T 110 0 36 036 029 
2 7 46 9 2 2 T 168 057 032 029 
3 T 4l 11 7 6 T 190 087 038 041 
5 5 49 13 6 5 T 1 44 074 041 0 33 
Certrol 
rampe (130-230) — — — — (2-10) — _ — — 
PNr=Purnmme nucleonde phosphorylase: ADA=adenosme ceammase, APRT=adenme phosphonbosyitransferase, HGPRT=hypoxanthue-gu: 
pteaphonbosyltransferese. 
T=Trace 


-« Hot normally detectabh 


Teble2 Mean red cell 21cleotede concentrations in the fous homozygotes from the three PNP deficient kindreds compa 
with the mean values from 20 centrci children and seven patients with HGPRT deficiency, showing the correlation berw 
CYP concentrahons and the degree of neurological involvement as well as the accumulation of dGTP in PNP deficient 
cels (gout/retcrdec=d)sarthric, spastic gait, but no self mutilation) 














Cre Rad cel, nucleotides (noll! packed celts) 
A 

Aw? ADP AMP GTP GDP aGTP dGTP NAD CD. 
Pai with PNP ceficiescs 

13- 1⁄4 13 9 7 7 4 319 126 
2 1G. 1M 10 5 5 3 3 276 149 
3 I0. 132 39 6 4 5 4 307 37 
5 156" 145 12 5 4 4 5 213 0 
Gaes with HGPRT deficenc 
i iy 13 8 9 6 — — 193 6 
2 IELI 24S 13 12 10 — — 226 B9 
x En 104 8 14 8 — — 162 37 
ay IZ 1 15 16 8 — ~ 2 D3 
anid Le 170 21 51 15 — — 140 B 
oe r5 25 4 43 12 a — yx.) 64 
7 a) 135 5 45 18 — — 151 0S 
Cenvols (n=20) 
Mian 1649 144 13 68 15 — — 72 44 
Gi 7 a7 8) ay (3) = aa as (8) 











PHP=Purine nuc conde showhorylase, AT°=adenosine tmphosphatc, ADF=adenomne diphosphate, AMP=adenosinc monophosphate, GTP=gian 
wphosphate, GDP=gramosite diphosphate, dGTP=deoxyguanosine tiphosphate, dGDP=deoxyguanosine diphosphate, NAD=nicounamide ad 
d&itceotude, UDPGarrdinediphosphate gkicose, HGPRT=hypoxanthire-gaanme phosphoribosyitransferase, —=not normally detectable 
“Leich-Nyhan syadrons 

“Hcutretarded=dysartara, spastic gat bu no self mutilation 

=Scut/no neurological c-mp ations 


immunodeficiency,!*!® but the association, 1f any, 
with the immunodeficiency remains undefined. 


Plasma and urine purine concentrations. Table 1 
also shows that case 6 likewise accumulated high 
concentrations of the four PNP substrates, mosine, 
guanosine, deoxymosine, and deoxyguanosine, in 
place of unc acid The latter was virtually undetect- 
able in both plasma and unne, confirming the 
completeness of the enzyme defect in all the 
homozygotes we studied. Excretion measured as an 
index of creatimne showed the purine overproduc- 
tion characteristic of this disorder (three- to fourfold 
normal). Renal clearances relative to the glomerular 
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Erythrocyte nucleotide concentrations, Mesh ‘ted 
cell nucleotide concentrations ın case 6 (Table 2;* 
Fig. 2) showed very low guanosine triphosphate/ . 


guanosine diphosphate concentrations;* as noted. 
eazler in cases 2, 3, and 5,° ° associated with raised ° 
deoxyguanosine tnphosphate/deoxyguanosine diph- 
osphate, nicotinamide adenine dinucleotide, and 
uridinediphosphate glucose concentrations. a 
Mean red cell nucleotide concentrations from 
patients with HGPRT deficiency are also shown in 
Table 2 for comparison and show that red cell GTP 
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ATP 
ATP 


TP 
GOP 
dGoP 
GIP 
dGTP 
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Fig 2 High performance liquid chromatography traces at 254 nm: and 0 05 aufs after injection of 25 ul of extract from the 
red cells of case 6 (PNP—) and a case with the Lesch-Nyhan syndrome (HGPRT—), showing the severe GTP and GDP 
depletion compared with the control and the presence of two additional peaks corresponding to dGDP and dGTP im the 
PNP deficient cells (Peak marked X in the HGPRT- cells is ZTP 5-amino-4-umidazolecarboxamude ribotide.) 


PNP=Purine nucleoside phosphorylase, HGPRT=hypoxanthine-guanine phosphoribosyitransferase, ATP=adenosine tnphosphate, ADP=adenosme 
diphosphate, AMP=adenomne monophosphate, GTP=guanosime tnphospbate, GDP=guanosne diphosphate, dGTP=deoxygusnosine tnphosphate, 
dGDP=deoxyguanosine diphosphate, NAD=nicotinamide adenine dinucleotide, UDPG=undineciphosphate glucose 
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“dealetioii was fewise” a characteristic of severe 
HGPRT deficier-cy (Lgsch-Nyhan syndrome) and 


oF tended: to'feflect the Severity ot the CNS involve- 


l A ment, Red cell CTP depletion was not found ın the 


~ four” ‘patients witi partial’ HGORT deficiency in 


a whom CNS, functten was normal. 


j Discuss ee ay 


The purpose of -tıs report wes to highlight the 
neurological abncrnilities that were a prominent 
clinical feature “ia six patients from three PNP 
deficient families. t should be =mphasised, there- 
fore, that imma cen) may not be the present- 
- inf symptom in thi: disorder. Neurological involve- 

ment was also 3-esent in four of the first nine 
published cases, but it was ques-ioned whether this 
was secondary to vical iafecticn, possibly contracted 
by immunisation wth live virus? Our observations 
indicate that CNS viral infection is an unlikely cause 
of the neurologia deficit seen in these patients. 
Cese 2 was investizated from birth and showed head 
lag and excessive ir-itzbility at 3 nonths.* Our latest 
case had neurokcgical problems that required 
attendance at a s22zial schocl, well before the onset 
of autoimmune dsezse. Spastic tetraparesis was 
present in thre2 s:tkngs from the first Dutch 
kindred,? ? a recemt Dutch cas? was investigated 
initially for spastc diplegia and behavioural dis- 
orders, not immaunodeficency.® Furthermore, 
neurological comp! cazons have not been present ın 
any of the 12 cirldrer with adenosine deaminase 
deficiency and severe comb:ned immunodeficiency 
that we have staded.'* 

Neurological sy.ptoms have aow been described 
in 50% of cases w.th PNP deficiency. Of the 
renainder, ther2 aas been nc mention of CNS 
fuaction in five bcrozygotes,? © while mild neurolo- 
gical problems aSsmciated with an intention tremor 
were noted in ome case, with a total absence of 
neurological prctlzms in three others.? The four 
latter cases, hcw:ver, had some residual PNP 
activity. Two furtn2: cases exist that have not been 
reported in detalii and apparently do not have 
neurological invofyerrent, but again these are in the 
older age group 31ggesting some residual enzyme. 
(Hershfield MS Personal communication.) Thus 
the range of neuricgical invo vement apparently 
ecuétes well wick tke severizy of the enzyme 
deficiency. The > her noteworthy finding in this 
report is that severe erythrocyte GTP depletion 
seems to be characceristic of PNP deficient kindreds 
with neurological atvolvemect (Zegers BJM. 
Personal commtacation.) GTF depletion has also 
been a consistent finding in patiznts with the Lesch- 
Nyhan syndrome {.evere HGPFT deficiency),'” but 
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:t has not been found in partial HGPRT defictency 
without neurological involvement (sex linked reces- 
sive gout/urolithtasis). 

These findings suggest an important link between 
GTP concentrations and normal CNS function GTP 
-s known to be essential both for sustained macro- 
molecular synthesis and neurotransmission within 
che CNS. Consequently, restriction of substrate 
supply to HGPRT, due to defective PNP activity 
‘Fig 1), could be as damaging to either of these 
functions as a defect in HGPRT itself This hypo- 
thesis is supported by the fact that the clinical 
progress of case 2 bore many similarities to that 
descnbed for children with the Lesch-Nyhan 
syndrome, where generalised muscular hypotonia 
from infancy ıs considered to be the basic abnor- 
mality on which torsion dystonia is subsequently 
superimposed !*? HGPRT activity is higher in the 
CNS than in any other tissue, and in the neonatal 
period the ratio of HGPRT salvage activity to de 
aovo synthesis increases considerably after the main 
Durst of neuroblast and neuroglial proliferation. ! 
The absence of any anatomical or histopathological 
lesions in the brain in the Lesch-Nyhan syndrome 
suggests that the enzyme deficiency produces neuro- 
logical dysfunction by interfering with brain function 
rather than brain morphogenesis.'? Extensive 
neurological investigation in case 2 also revealed no 
anatomical lesion. This was confirmed at postmor- 
tem examination. 

The combined clinical and biochemical results 
suggest that CNS dysfunction ın PNP deficiency 1s a 
direct consequence of the enzyme defect and relates 
to an inherent inability to sustain GTP at concentra- 
tions essential for normal function, with the red cell, 
as in HGPRT deficiency, reflecting a wider deficit in 
tissues, such as brain, that also depend on salvage 
for maintaining GTP concentrations. Whether the 
finding of GTP depletion and/or the associated 
accumulation of deoxyguanosine triphosphate in 
platelets as well as red cells’ is also important for the 
immune response is unknown. With the exception of 
case 6, platelet numbers have been normal, but GTP 
depletion in vitro has been linked with defective 
synthesis of deoxyribonucleic acid in lymphoid 
cells.” As immunodeficiency 1s not a facet of the 
Lesch-Nyhan syndrome, however, it would seem 
that GTP depletion per se is not implicated in the 
gradual attrition of T cell function ın PNP deficiency. 

In summary, this study underlines the fact that 
immunodeficiency may not necessarily be the pre- 
senting abnormality, or of the greatest immediate 
concern to the family, in patients with PNP defic- 
iency. The enzyme defect should be considered in 
children with developmental delay and neurological 
dysfunction. Autoimmune haemolytic anaemia 1s 


Central nervous system dysfunction 


also a recognised mode of presentation.?”? The 
diagnosis is suggested by the finding of hypouricae- 
mia. Measurement of PNP activity and purine 
concentrations in body fluids will be essential to 
confirm the metabolic basis for the defect,?! while 
red cell GTP concentrations may be a useful guide 
to the degree of CNS involvement. The studies also 
indicate that there may be potential hazards as- 
sociated with the development of PNP inhibitors 
as immunosuppressants for different malignant 
states. 


This study was supported by the Medical Research Council and the 
Wellcome Trust 
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Comparison in use of health services between a 
deprived znd an endowed community 


G N MARSH*AND D M' CHANNING 


Norwn Medical Centre, Norton, Stockton-on-Tees 


SUMMARY Two hundzed and twenty eight deprived children were compared with a matched 
sam7ie' of more endowed child-en living in the same urban area. Both groups were served by the 
same experienced primary health care team. The deprived group had a significantly higher 
rumber of gene-al practitione: consultations and admissions to hospital (aged under 5) and a 
significantly higter recorded prevalence of mental and psychological disturbance (aged 5-15). 
Accident and emergency attencances were significently higher for the deprived group throughout 
chilckood, as were non-attencances for medical care appointments. The deprived group had 
much worse rates of 1mmunisation and significantly later immunisations; practical measures 
subsequently adopted to improve this uptake of immunisétion are described. 


Low social class has long been associated with 
comparatively poor health and low uptake of 
preven‘ive care. The Black report attributed this to 
a self perpetuating cycle of socioeconomic depnva- 
tion, and the first >bject:ve of the report’s recom- 
mendations was to gwe deprived children a better 
start n life.’ 

Ou- practice kas consistent” tned, in an 
unstructured way, to pravide equal health care to 
pétiercts of different social backgrounds. To assess 
our siccess, we have compared th2 recorded mor- 
bidity end state of immunisation of 228 matched 
pars of deprived ard nore endowed patients under 
16 years of age. Tie deprived group lived in the 
Blue Hall council estace, Stockton-on-Tees, a local- 
ity of severe socioezoromic deprivation. The more 
endowed controls, ma ched for sex and age, lived in 
a defined neighbouring area of pleasant private 
housing estates in north No-ton, equidistant (one 
mile) “rom our practie premises. This work was 
part of z survey of patients of all ages from these two 
communities.* 

Our practice contairs five full time and one part 
time experienced gerera. practitioners, frequent 
trainees and ancilkar’ staff tc the reimbursable 


maximun of two per doctor. It has three attached ' 


district nurses, usuall: two but sometimes three 
health v.sitors, and effective workirg liaison with a 
social worker, community psychiacric nurse, and 
marrage counsellor ia short, a ccmprehensive if 
slightly shoestring prinrary health care team to serve 
15 700 urban patiencs. It has excellent A4 medical 


392 


records,> supplemented by a microcomputer, a 
personal list policy, and no private patients and 
performs its own out of hours calls. Because of tke 
close proximity of a large hospital, the practice is 
rarely involved in the initial treatment of accident 
and emergency cases 


Method 


The sampling frame was the age-sex register of the 
practice on 30 September 1984. The deprived group 
comprised all 228 patients from the Blue Hall 
council estate aged under 16 who had been regis- 
tered with the practice for at least a year or born into 
the practice during that year. They comprised 
roughly 30% of the children on the estate. Each 
deprived patient was matched by sex and neares: 
birthdate with a control patient who satisfied the 
same conditions and lived in the defined endowec 
area. Close matching of birthdates was achieved. 

All data were abstracted from each patient’s 
comprehensive A4 medical record folder, ignoring 
entries after 30 September 1984. The number of 
entries on the included sheet ‘summary of important 
illnesses and investigations’ was noted, these having 
previously been entered by our trained staff using 
rigid guidelines.? These entries were divided ito 
physical and mental/psychological conditions. The 
numbers of consultant referrals and admissions to 
hospital were obtained from an analysis of the date 
ordered correspondence with hospital departments. 
Attendances at hospital accident and emergency 
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departments were obtained from the ‘casualty slips’ 
returned by the hospital and mvariably filed ın the 
folders. Non-attendances at prearranged health care 
appointments of all types were abstracted for the 
last five years (since birth for children under 5). 
Because of the greater frequency of general practi- 
tioner consultations their numbers were abstracted 
for only three years, excluding telephone, nurse, 
and health visitor consultations. 

The details and dates of immunisations were 
noted. ‘Possible’ and ‘actual’ scores were given: 4 
for each triple immunisation plus polio (1 for each 
element), 4 for measles, and 3 for the diphthena, 
tetanus, and polio booster A child scored for 
receiving an immunisation at any age, excluding 
school leaving immunisations. In the absence of an 
immunisation ıt was necessary to postulate an age by 
which the child could reasonably be considered to 
Lave ‘defaulted’ on that immunisation’ the ‘dead- 
line’ ages used for this purpose were 6, 9, and 12 
months for first, second, and third tnple/polio and 2 


a possible. scoře of 15. “Actual score’ aS 4: perceñtage 
of possible was calculated for each child. 

For this matched pair survey the statistical tests 
used were the Wilcoxon test for quantitative data 
and the McNemar test for categorical data. Tri one 
stated case where matched pairs were not -being 
compared the x? test was used. All statistical 
significances were based on two tailed tests. 


Results 


Morbidity. (Table 1). There were no significant 
differences between the deprived children and 


Table 2 Total occurrences of mental/psychological 
afflictions in deprived and control children grouped 
according to age 





Age group (years) 

















and 5 years for measles and booster, respectively. Dette 3 (BLP) SEAN par) 
Infection or contraindication before the deadline Deprved Control Deprived Control 
age reduced the possible score. Two examples may 
f d Non-accidental 9 
clanfy this: a child of 10 months who had received Sopuvemobnnal poblem J 7 
only the first diphtheria, tetanus, and polo with Behavioural problem 1 7 1 
pertussis immunisation medically contraindicated — *{veationeliy/mentaly i 1 
would have an actual score of 3 and a possible score —SpeectVlanguage problem 1 I 2 
Hyperkinetic me 1 1 
of 6, a child aged 6 who had received only the first O ie e Trene 
and second tnple/polio immunisations and had syndrome 1 
contracted measles at 21 months (before the dead- Toni 3 F 5 7 
lne age) would have an actual score of 8 and 
Table1 Comparison of recorded morbidity in deprived and control children grouped according to age 
Children Age group (years) 
group 
Under 5 (81 pairs) 5-15 (147 pairs) 
No (%) of Total Sigruficance No (%) of Total Significance 
patients occurrences patents occurrences 
Serrous illnesses 
Physical Deprived 2 (27) 29 78 (53) 137 
Control 27 (33) 29 72 (49) 122 
Mental Deprived 5 (6 5 25 (17) 29 
Control o (0) o 4 8) 6 a 
Consultant referrals Deprived 19 (23) 2 44 (30) 61 
Control 15 (19) 20 45 (31) 14 
Hospital admissions Depnved 27 (33) 49 41 (28) B 
Control 12 (15) 15 i 34 (3) 55 
Casualty attendances Depnved 36 (44) 67 87 (59) 232 
Control 23 (28) 23 + 72 (49) 117 ave 
General practitioner Deprived 77 (95) 713 118 (80) 577 
consultations Control 70 (86) 471 130 (88) 721 *(Controls 
worse) 





*At 5% level 0 01<p<0-05 
**At 1% level 0 00i<p<0 0! 
t At 01% level p<0 001 


All data abstracted over five years, except general practitioner consultations (three years) 
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AT TR, n 
T pontrcis ds far as’ -eborded serious physical illnesses 
and: consultant referrals were ccncerned. 
< Méntal® ror psycEclózical afflıctions were much 
- more prevalent’ arag deprived children than con- 
` trols, ‘particularly i tha-5-15 age group where the 
tatio was. almost 5 30-i- The mest common items 
- were non- accidenta. njaries, sociél/emotional prob- 
-lems associated) VIS Järental madequacies, and 
_ behavioural ‘probl xs “Table 2). 
Admissions to Fespital were three times as high 
-for the deprived-c1Hren aged under 5 as for their 
controls, but there was no significant difference in 
the- 5-16 age group. Casualty atendances by de- 
z prived ‘children’ we-e about twice as high as controls 
in both age groups. Compared vith the controls, 
‘general practitioner consultations for the deprived 
group were 50% higher for those under 5 but 20% 
lower for those 5—2!. 





Table 3 Compar:som 2_ in-rwunwsanon state in deprived 
and control children gra aped according to age. Values 
are No (%) 





dge group (years) 
Ynær 5 (69 pars) 5-15 (85 pairs) 


Deprived Control 








No immurisation 0 (14) 0 (0) n (13) 0 (8) 
Part ivmurssation (%): 

1-2—, 278 0 (0) 11 (13) 1 (1) 
25-49 82 1 (1) 19 (22) 5 (6) 
50-Te Of.4) 3 (4) 17 (X) 13°15) 
759 9:3) 700) 14 (16) 35341) 

Full immunssation for age D143) 58 (84) 13 (15) 3) (36) 
3 Value (et 1% level) <0 00! <0 00! 





“Children ander 6 months =i] werz omitted. 


Non-attendances. For prearranged health cere 
aDpointments (therapeutic and preventive com- 
b ned), 20 deprived and three control children uncer 
5 had one or more non-attendances; for the 5-15 age 
group the corresponding figures were 36 deprived 
and 12 control children (p<0-001 for both age 


groups). 


Immunisations. Immunisation data for the 81 pa_rs 
aged under 5 seemed reliable, but the data for 62 of 
the 147 pairs aged 5-15 were marred by uncertainty 
or complete absence for one or both members who 
hed arrived from other practices. Comparison 3f 
immunisations for this age group was therefore 
restricted to the remaining 85 pairs. 

Deprived children had much worse immunisation 
scores than their controls in both age groups (Table 
3). About 86% of deprived babies were presented 
fo- the first triple immunisation, but the proportion 
declined to about 60% by the third triple immunisa- 
ticn and less than 50% for the booster (Table 4) 
Frve deprived children (but no controls) in each age 
group were restarted on a new course of tripe 
immunisations after a lapse, but in only two of these 
10 cases was the renewed course completed. Three 
desnved parents (but no controls) refused all 
immunisations for their children. Four other de- 
prived parents (and two controls) refused measles 
immunisation. More deprived parents refused per- 
tussis immunisation than control parents, althouga 
fewer parents in both groups did so ın the last five 
yeers (Table 4). 

Measles was the only immunisation for which 
previous infection and contraindication (at that time 
e2zema) proved important The breakdown (Table 
5) again showed the poorer state of the deprived 
chi.dren. For both deprived and control children, 


zable4 /mmunisatio: s given to (or meaically contraindicated ir) deprived and control children grouped according to 


age Values are No (%) 





Are group {year} 











Urder £ S-i5 (85 pairs) 

(Ptr)? Deprived Contro" Significance Deprived Control Significance 
Erst tnpe/pcho (69) 59 (86) 69 (100) oe 73 (86) 84 (99) bag 
fscond tople'polio (67) 52 (78) 66 (99) snare 62 (73) 83 (98) see 
“urd tnole/soho (62) 39 (63) 60 (97) es 51 (60) 7 (93) eae 
cases (51) 34 (67) 44 (86) ? 31 (3%) 57 (67) s 
Booster (15) 747) 13 (87) 36 (42) TT 91) as 
Esrtussis omitted 

(without contraindication) 20 129) 6 (9) “ 45 (53) 33 (39) (t) 





“At 5% level 0 01<p<@ 05 
“At 1% kvel 0 Wl<p<0 0 
“ALO % level p<0 00 
(mA 10% I2vel 0 05<p<? 1 








or those under 5 fewer pairs werz eligible for cach successive immunisation 
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Table5 Measles unmunisations in deprived and control 
children grouped according to age Values are No (%) 





Age group (years) 














Under 5 (51 pars) 5-15 (85 pars) 
Deprived Control Deprived Control 
Immunisation given 20 (3) 35 (69) 19 (22) 41 (48) 
Medically contrandicated 5 00 7 (14) 6 (7) 10 (12) 
Infection before 2 years 9 (18) 2 (4) 6 (7) 6 (7) 
Defaulted or refused 17 (33) 704 54 (64) 28 (33) 
ee 
p Value* 0 001<p<0 Olt <0 01t 
“È test 
TAt 1% level 
$At 01% level 


however, those under 5 showed a distinct improve- 
ment compared with those 5-15 

The 1984 national rates of immunisation* for 
diphthena, tetanus, and polio were 84% ,* which 
compared with 61% for our deprived children aged 
under 5 and 97% for their controls. Corresponding 
figures nationally, for our deprived children, and for 
our controls for pertussis were 52% , 44%, and 87% 
and for measles were 56%, 39%, and 69%, respec- 
tively 

Median immunisation dates from birth were 
significantly later for deprived children. For those 
aged 5-15 this time lag in median dates varied from 
seven to 22 weeks for various immunisations For 
those under 5, however, compared with those 5-15, 
not only did the median dates of the controls 
improve (except for measles) but also the time lag 
for the deprived children of two to four weeks for 
the various immunisations was considerably smaller. 


Discussion 


Our survey data together with 1981 census statistics* 
give the following broad picture of the typical Blue 
Hall estate deprived child. There ıs roughly a 60% 
chance that his father 1s unemployed and over a 50% 
chance that the family ıs of social class IV or V. 
Likewise, there is a 50% chance of his having three 
or more siblings or alternatively a 10% chance that 
he belongs to a single parent family. There 1s over a 
40% chance that his mother suffers from or has had 
at least one mental or psychological ailment and a 
probability that she 1s worse than her more endowed 
control on all other morbidity criteria. There is a 
90% chance that one parent smokes and almost a 
50% chance that both do. The family lives in 
crowded deprivation amid poor surroundings, has a 
poor diet, consumes a fair amount of alcohol, and 
almost certainly has no telephone or car. Within that 
setting it is not surprising that the children reflect 


the high morbidity, hıgh rate of hon- attendance, and 
low uptake of preventive care. of their elders in this. 
deprived community. .' 

Deprived children undef 5 ‘had “a .- flenificantly 
higher number of admissions to-hospitdl and. genéral ` 
practitioner consultations than their controls (their 
consultant referrals are understated because congul- 
tant attention in hospital-was_not included) These ` 
differences may be attributed partly to the generally 
poorer health of heavier smoking deprived. mothers 
during pregnancy and thereafter and;partly to the 
deprived smaller infant’s adverse environment, 
which may include cold, poor diet, over crowding 
(inducing cross infection), 
parental inadequacy or neglect. Sick, small babies in 
poor social circumstances are returned tó hospital 
more promptly by general practitioners even for 
fairly minor degrees of illness. 

It is interesting that, ın contrast with those under 
5, deprived children aged 5-15 had 20% fewer 
general practitioner consultations than their controls 
and that their number of admissions to hospital was 
not significantly higher. One possible reason is that 
recurrent illness in infancy may confer a measure of 
immunity and hardiness later ın childhood. A more 
likely explanation is that deprived children do not 
receive medical attention as often as they might, 
evidenced by their much higher non-attendances for 
medical appointments; thus some morbidity goes 
unrecorded. The higher morbidity associated with 
deprivation returns later in life. 

Mental disturbance among deprived children 1s 
hardly surprising, for parents unhappy amid the 
pressures of crowded deprivation will spin off 
behavioural problems onto their children. Contribu- 
tory factors may be family ‘rows’ and instability, 
excessive noise and stress, poor recreational facili- 
ties, and inability to get away on holiday. Non- 
accidental i injuries tend to be commoner in lower 
social classes. A Newcastle study found that lower 
social class among children was associated with 
lower intelligence quotient, more borderline and 
educational subnormality, and more behavioural 
problems.°® 

The poor environment of depnved children un- 
doubtedly contributes to their high casualty rate. 
Perusal of hospital casualty slips suggests that many 
of their home accidents result from hazards un- 
foreseen or unheeded by parents, together with 
difficulty in supervising large families, while lack of 
suitable space to play inside and outside the home 
results in hazardous street activities. 

Rates of immunisation showed the biggest dispar- 
ity between deprived and endowed children. We 
attribute the poor state of the deprived group almost 
entirely to default rather than to ailments when 


lack of hygiene,’.and ~ l 
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“imm-unisations were due,” ‘This results partly from 
"the, ‘apathy of paretts in the deprived, group and 
párty from distrus: the antiimmunisation lobby 


z - wittrits, banner heecl nes has had greatest impact on 


z Unitsformed parents cf..ow education and intelli- 
: kage. ‘The. effect cf the anti-pertussis campaign is 
“eéyident in both gacups of older children but is 
` eleacly diminishing ix: thcse uncer 5. More deprived 
` children and controls- ere receiviag ummunisations 
and at earlier mecian ages, and the deprived 
z -children seem to'be cazching up somewhat on the 
controls, although Wey are still well behind 

Morbidity assoc.cted with depnvation will con- 

tinue while that J=orivation exists. The general 
practitioner can dc tle except atcempt to cure the 
mordidity, help his deprived patients by counselling 
(parcicularly with rezard to contraception and family 
limitation), and tr to ensure that they receive the 
maximum of prevertive care. For children that 
meaas immunisation and for their mothers precon- 
cepton counselling and intensive antenatal care.® 
As the deprived children under £ visit the doctor 
more often than their controis opportunities for 
immunisation man fstly exist, clearly, we have not 
beer making the most cf them. To improve uptake 
of immunisation w2 have adopted the following 
measures for an cen ended trial: 

(1) For each de>rtved patient, whether child or 
adult, the front of the A4 medical record now 
shows the o1-standing immuunisations for all 
children in that household Thus immunisa- 
tion can be cB<ussed and proffered for every 
child no mater who consults 
When a child presents for any reason the 
doctor will, 17 a>Dropriate, offer any outstand- 
ing immunisation. This is onplemented ım- 
mediately if a05s15le as the structured system 
of making -eturn appointments is largely 
ineffective. 


(2) 


(3) We have written to each household listing the 
outstanding immunisations of each child. 
Progress 1s monitored and reminders sent 
regularly to those who do not respond. 

(4) Our health visitors have household lists >f 
outstanding immunisations, which they dis- 
cuss and encourage when visiting. 

Our deprived community, although uncompli- 
cated by sizable ethnic or religious minorities, is 
probably typical of many in Britain in the 198Cs. 
Unfortunately, these deprived people are not 
ottaining the full benefits of the free at the time 
health care ordained by the welfare state to he.p 
ccunter social mnequality 


We thank the Health Education Council for financial support aid 
Dr I T Russell, Health Care Research Umt, University of 
Newcastle upon Tyne, for statistical advice 
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Ipratropium bromide and airways function’ i 


wheezy infants 


A PRENDIVILLE, S GREEN, AND M SILVERMAN 





Department of Paediatrics and Neonatal Medicine, Royal Postgraduate Medical” School, London 


SUMMARY The airway response to nebulised ipratropium bromide was studied in 17 chronically 
or recurrently wheezy infants aged 4-15 months. The peripheral airway response was assessed by. 
the change in maximum flow at functional residual capacity (Vmax FRC) and the upper and, 
central airway response by the change in specific airways resistance. The significant reduction in 
specific airways resistance after treatment with ipratropium bromide signified an improvement in 
central and upper airway function. No change was found, however, in Vmax FRC and hence in 
peripheral airway function. It seems that, as in older subjects, inhaled antimuscarinic, 
anticholinergic drugs have their maximum effect on the large airways, and this may explain their 
lack of effect in the management of acute bronchiolitis. 


Evidence for the effectiveness of antimuscarinic, 
anticholinergic agents, such as ipratropium bro- 
mide, in the management of wheezy infants remains 
controversial. Given as a single dose, ipratropium 
bromide has been shown to diminish the airways 
resistance, as measured in the lung function 
laboratory,' but has not been shown to confer any 
important clinical benefit dunng a small clinical 
trial.” 

An explanation for this discrepancy ts to be found 
in the physiological methods that have been used to 
assess the airway response and the probable site of 
maximum effect of anticholinergic agents in the 
airway. In the past, techniques for measuring 
airways resistance during quiet breathing in infancy 
have been predominantly influenced by changes in 
the upper airways (nasopharynx and glottis) and the 
large central airways. Measurements of airways 
resistance are fairly insensitive to changes in 
peripheral airways function. The maximum site of 
action of inhaled anticholinergic agents 1s on central 
airways,” coinciding with the site of maximum 
density of muscarinic receptors.’ Thus, although 
improvement in the value of airways resistance 
might be expected to infer clinical benefit, without 
an improvement in peripheral airway function such 
benefit might not occur. 

To test this hypothesis we studied 17 infants and 
obtained measurements of airways resistance, an 
index of upper and central airways function, and 
measurements of maximum expiratory flow at func- 
tional residual capacity (Vmax FRC), an index of 
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peripheral airways function.” © Measurements were 
made before and after the administration of nebu- 
lised ipratropium bromide, a poorly absorbed anti- 
muscarinic, anticholinergic agent, in a group of 
wheezy infants. 


Patients and methods 


Patients. Seventeen infants (mean age 7-3 months, 
range 4-15 months) with a history of wheezing of 
between one and seven months were studied 
Twelve infants had persistent wheezing and five 
recurrent episodes of wheezing, with an interval 
phase varying from one day to five months between 
acute attacks. Thirteen of the infants were wheezy 
on the study day. 

Eight of the mfants had a first degree family 
history of asthma or eczema. The parents of eight 
infants were smokers. Five infants had previously 
been treated with ipratropium bromide, and two 
had been reported to show clinical benefit. No 
infant had received treatment with bronchodilator 
within 24 hours of testing Before the study, each 
child was sedated with chloral hydrate 100 mg/kg 
body weight. 

The approval of the local ethics committee and 
informed parental consent were obtained for all 
studies, which were carried out as part of the clinical 
assessment of the children. 


Methods. 
Lung function tests 
After the infants had fallen asleep they were placed 
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in a whole body _ ple: hysmograoh, aid ‘baseline 


. meesurements of thoracic gas volume znd .initral 


“inspiratory amway: resistance: were obzamed as 


~ previpusly, describa.” € 


. individuals? !! 


Režreace . valses were 
obtained from previous work-fror this la‘ oratory.” 


„As some- Controve-ry, 2xists about the validity of 


meesurement. of treac; gas volume in wheezy 
* speciic "arway resistance, the prod- 
uct of thoracic ‘gas.volume and Initial inspiratory 


-airveays resistance, was used asa more reliable index 


of, baseline lung: function. 


The infants ‘were. then placed in an inflatable 
polythene jacket,° ahich extended from zhe shoul- 


` ders. to the upper thnzhs, with a cut away at the neck 


t 


to avoid putting pr2.sure on the -rachea. Flow and 
its integral volume vere mezsured using a heated 
screen pneumctachograph (diameter 19 mm and 
linear to 40 min) wita accompenying fow trans- 
ducer (Validyre MP45) attached to a facemask 
(Rendell Baker), włac was sealed around the nose 
and. mouth with sil cone putty By rapidly inflating 
the jacket at end inspiration to pressures cf between 
30 and 40 cm HO, partial expiretory flew volume 
curves were produs:d and measirements of peak 
exp.ratory flow rave from end inspiration, and 
ma>imum flow at fucctsonal residual capacity (Vmax 
FRC) were obtained as previously cescribed.® 
Reference values were obtained from previous 
work ° 


Bronchodilator adranistration 

After six to eight baseline flow volume curves had 
been obtained 2-5 ml of a ccntrol solution of 
netulised normal seline was administered, using a 
Turre: nebuliser, tke output of which was 2-1 ml/min 
at a flow rate cf 6 Ynin. After 1C minutes a further 
set of partial 2xpmritcry flow volume curves was 
obtained Nebulised ipratropram bromide (25C mcg 
in 2-5 ml normal seLne) was chen administered and 
after 20 minutes repeat flow volume curves and 
measurements of thoracic gas vclume and airways 
resistance were ostained Eight patients awoke 
before the finel set of plethysmographic measure- 
ments were comple-ed, due z0 the duration of the 
procedures. Cne measurement of thoracic gas 
volume after and -wo girways resistance measure- 
ments before treatment with ipratroprum bromide 
were technically mval.d and no: reported. There 
were therefore onl= zigkt comple-e sets o? measure- 
ment of specific airwzys resistance avaiable. 


Statistical analysis. Pared ¢ tests were used to assess 
the significance of tte effect cf ipratroprum bremide 
on the lung functrcr measuremects obtained where 
paired data were available. Indrvidual responsive- 
ness to ipratroprem >romide was assessed as a 


ciange that was outside the confidence limits for 
Vmax FRC or airways resistance.° ? 


Results 


Easeline lung function data confirmed the presence 
of pronounced airways obstruction (Table 1). All 
fants had raised baseline values of airways 
resistance and specific airways resistance, the mean 
values for the group as a whole being 470% and 
530% of the predicted reference values.’ Basel:ne 
Vmax FRC and peak expiratory flow rate wken 
normalised for body length were A9% and 80% of 
their respective reference values.° After treatment 
with nebulised saline there was a small but insignifi- 
cant drop in both peak expiratory flow rate end 
Vmax FRC in the group as a whole (Table 2) 
Treatment with nebulised ipratropium brom.de 
failed to improve the mean value of Vmax FRC. 
Although the mean value of peak expiratory flow 
rate increased from 286 to 305 ml/sec, this increase 
failed to reach significance (t=1-9, p=0-08) In che 
eight infants who had complete sets of measure- 
ments of thoracic gas volume and airways resistance 
Eefore and after treatment with ipratropium 
tromide there was a significant drop in the mean 
value of specific airways resistance from 14-7 to 8-7 
em H,O/sec (t=2-8, p=0-027). 

Most individual infants failed to show any sigmifi- 
cant change in Vmax FRC or peak expiratory flow 


Table 1 Baseline lung function (% of reference vame) 
11 infants with wheeze 








n Mean (SD) 
Thoracic gas volume 17 105 (47) 
Aarway resistance 15 470 (286) 
Specific arway restance 15 530 (417) 
Vmax FRC 17 49 (48) 
Feak flow rate 17 80 (27) 





Vmax FRC™Maxmum flow at functronal residue capacity during forced 
expiration 


Table 2 Response to nebulised ipratropuun bromid? 
compared with saline in infants with wheeze 








n Control Saime Ipratropium 
Fmax FRC (miAec) 17 105 (114) 103 (107) 101 (109) 
Ecak cxpiratory flow 
rate (m/sec) 17 286 (110) 281 (104) 305 (1B) 
Speafic airways 
resistance 
{cm H,Ofsec) 8 147 (45 — 87 B5F 





“max FRC=Maxımum flow at functional residuc capacity 
“Significantly different from pretreatment valuc (p<0 05) bused on a paired 
f test, no other differences were significant 
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Table 3 Individual responses to treatment with saline or ipratropium bromide in infants with heeze > 
Saline _ ipratropium i te E , 
=d = is gs 
improved No change Worse Improved No change - Worse 
Vmax FRC ` 2 3 2 2 a5. td 3 mros 
Peak expiratory flow rate  — 15 2 3 _ 12 — 
Airways resistance _ — — 5 3 0 





Vmax FRC=Maximum flow at funcuonal residue capacity 


rate after treatment with saline or ipratropium, 
although five (29%) had a significant increase in 
peak expiratory flow rate after ipratroprum (Table 
3). Of the erght patients who had complete sets of 
measurements of airways resistance before and after 
treatment with ipratropium, five had a significant 
reduction in resistance, while the others were 
unchanged. Three of these infants were among the 
five who had an increase in peak expiratory flow 
rate. 


Discussion 


To reassess the role of anticholinergic agents in the 
management of wheezy infants, we set out to 
determine the site of maximum effect of nebulised 
ipratropium bromide. We used specific airways 
resistance as an indicator of overall (largely upper 
and central) airways function and Vmax FRC as a 
measure of the peripheral airways response. There 
was significant reduction in specific airways resist- 
ance after treatment with ipratropium bromide, 
indicating an overall reduction in airways obstruc- 
tion, but no improvement in the peripheral airways 
function as determined by Vmax FRC. Peak expira- 
tory flow rate, generally thought to be mfluenced by 
large airways function, tended to improve after 
treatment with ipratropium. 

These findings would tend to support the concept 
that in infants, as in adults, nebulised anticholinergic 

agents act predominantly on the large central 
airways,“ with little effect on more peripheral 
airways function. Such agents may have more 
peripheral effect when administered intravenously.* 
Our results could also be explained by a reduction tn 
nasal resistance, although we have no direct 
measurements. In adults, however, nebulised ipra- 
tropium has no direct effect on nasal airways 
resistance. ! 

Our results help explain the discrepancy between 
the reported alleviation of airways obstruction, as 
measured by an improvement in lung mechanics,’ 
and the lack of appreciable clinical benefit shown in 
a clinical trial of ipratropium bromide in acutely 
wheezy infants. Vanables of airways function 





primarily used in this age group include pulifionary | 
resistance and airways resistance, which are both. 


measured dunng the inspiratory phase of: tidal, : 


breathing 


Upper and large, central airways contribute about : 


75% of the value of pulmonary or airways resistance 
in normal infants, so that an improvement in these 
variables after treatment with ipratropium bromide 
may occur without any improvement in penpheral 
airways function. In contrast, during an acute attack 
of wheeze, infants breathe actively, seeming to use 
forced expiration Under these circumstances, ex- 
piratory flow will be limited by peripheral airways 
function, and the appropriate laboratory measure- 
ment that most closely mimics the natural pattern of 
breathing 1s the forced expiratory flow volume 
curve, which was unaffected by ipratropium bro- 
mide. 


Physiological considerations. There are other ex- 
planations for the discrepancy between the signifi- 
cantly improved airways resistance that we found 
and the lack of improvement ın maximum flow at 
low lung volumes. Airway resistance measurements 
are determined by the calibre of the airways from 
nose to lung periphery. Maximum expiratory flow at 
any lung volume is determined by the elastic recoil 
pressure of the lungs, the density of the expired gas, 
and the calibre and compliance of the airways. The 
elastic recoil pressure of the lungs has been shown to 
remain constant after treatment with nebulised 
anticholinergic agents > 

For a constant gas density, maximum flow ıs then 
determined by the calibre and compliance of the 
airways. Should an increase in calibre be equally 
matched by an increased compressibility of the 
peripheral flow limiting airways at low lung 
volumes, such that maximum flow remained con- 
stant, no increase in maximum flow at functional 
residual capacity would be detected, despite a 
reduction in airways resistance during quiet breath- 
ing. It seems unlikely, however, that these effects 
should be so equally matched as to show no change. 
It is more hkely, as previously shown in adult 
subjects, that nebulised anticholinergic agents, in 
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contrast to iintrarencus atropine, have minimal 


$ effect où penpheral structures n the. lung.? 
= Another-explamation for ths lack of improvement 


in Vmax FRC cout be a change in the absolute lung 
volume at funshonal residua. capacity such that, if 
the lungs~becam2 ess hyperinflated after ipratro- 
prem, Vmax FRZ «as being measured at a lower 
“furg volume, taan tefore treatment Measurements 
of thoracic gas volume were made before and after 
treatment with toeitropium. In the 13 completed 
sets of measuretents the meen (SD) values of 
thoracic gas volume were 199 (64) mi and 198 (62) 
“ml, respective.y Though measurements of thoracic 
vo_ume, are,  netonously uareliable ın wheezy 
individuals,!° -! 1: seems unlixely from these results 
that a fall ın absclite lung volume was masking a 
true improvemem: in penphera airways function 


Clinical implications and conclusions. Ipratropium 
bromide seemed tc have its mapr effect on central 
or upper airways. as in older subjects. This may 
exdlain its limitec zlinıcal role as a bronchodilator 
agent in the presence of procounced peripheral 
airways obstrectror, asin bronchiolitis There seems 
litle clinical or pi vsio-ogica. sudport for the wide- 


spzead use of ne.Lised ipratropium bromide in the ° 


managément of wheezy infants, although it 1s 
pessible that same mdividuals may obtain some 
benefit. 


We are grateful tc M ~inmy Messeguer and Mr Norman Levy for 
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SUMMARY Rotavirus specific IgA, secretory component, and IgG were measured by enzyme 
linked immunosorbent assay in 20 pairs of mothers and babies to estimate antibody transfer from 
the mother, particularly from breast milk to neonatal faeces. Colostrum contained high titres of 
specific IgA and secretory component, which decreased gradually. Faeces after breast feeding for 
three days showed detectable titres of IgA and secretory component, with further increases by 
seven days. There was a positive correlation between titres of secretory component in breast milk 
and in faeces. To clarify the mechanism of high anti-rotavirus activity in breast milk, ratios of 
rotavirus specific IgA ın maternal serum samples to breast milk were calculated and compared 
with those that were herpes simplex virus specific. Significantly higher concentrations were 
obtained for the herpes simplex virus specific samples, indicating that anti-rotavirus IgA is 


selectively produced in breast tissue. 


During the past decade rotaviruses have been 
shown to be a major cause of neonatal and 
infantile gastroenteritis throughout the world 
They still constitute a great threat to young children, 
causing morbidity as well as mortality, particularly 
in those in developing countries. Breast feeding 
has been shown to protect neonates and infants 
from various infections.! This protection extends 
to rotaviral gastroenteritis, at least to some extent, 
as lower incidences of viral diarrhoea have been 
found in breast fed infants.? Newborns and infants 
ın general under 6 months of age have been 
shown to have mild or asymptomatic rotaviral 
infection ? 

Gut associated lymphoid tissue (as the local 
defence mechanism against this virus) consists 
of Peyer’s patches and other lymphoid tissues 
in the intestine, including mesenteric lymph 
nodes. After antigenic stimulation in the gut primed 
B cells, particularly cells that produce IgA, can 
migrate from there to various sites of external 
secretions, such as breast tissue, to produce local 
antibody there * This study was undertaken to 
determine the reason for relative resistance to 
rotaviral gastroenteritis ın the newborn period 
by estimating the antibody transfer from the 
mother and also to explore the role of maternal 
gut associated lymphoid tissue against neonatal 
rotavirus infection 
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Patients and methods 


Preparation of antigen. For rotavirus antigen, 
human rotavirus strain Wa was grown and propagated 
in MA104 cells, then concentrated by precipitation 
with polyethylene glycol, and finally purified by 
sucrose gradient centnifugation.° Protein concentra- 
tion of the extract was 800 ug/ml as estimated by the 
Lowry method. For herpes simplex virus antigen, 
the HF strain of the virus type I was propagated in 
Vero cells and purified by sucrose gradient centri- 
fugation Protein concentration was estimated and 
diluted with carbonate buffer (pH 9-5) to obtain a 
final concentration of 2-5 ug/ml during use. 


Samples. Breast milk, serum, and faecal samples 
were collected from 20 pairs of mothers and 
neonates. The mothers and babies were enrolled ın 
the study at random according to delivery serials in 
the hospital, but very low birthweight babies and 
their mothers were excluded. 

Samples of breast milk were collected three times: 
before beginning lactation and three days and seven 
days after lactation. These samples were first 
centrifuged at 2000 g for 10 minutes, and then upper 
lipid and lower cellular portions were discarded and 
recentrifuged at 4500 g for 30 minutes so that the 
middle portion could be collected.® Each mother 
had a serum sample taken before lactation, and each 


e baie Yen, snes er before breast 
eyes began arcaseven days after breast feeding 
‘Rad-started. Three faecal samples were taken from 
Sgen nėonate, one_before*breast feeding and one 

- three. days anc on2 seven days-after breast feeding 

had. begun Tae ketal samples were mixed with 

ic phosphate » buffer J saline. : homogenised, and 

‘>=> centrifuged’ at 1053) .revolutiors per minute for 

z7 30 minutes at 4°C. t .collect the supernatant fluid. 

- =. Latex agglutination “tests were performed on 

the faecal sampl23 by -using Rotalex kit (Orion 

Diagnostica, Derrmurk)' to exclude asymptomatic 

- rotuviral infectior during the study. All the faecal 

samples yielded regative results, indicating the 
absence of rotavirus 






Enzyme linked imaaundsorbent assay. Immunolon 
microelisa places iDvnatech, Virginia, United 
States) were used for measuring antibodies. IgA, 
secretory componea , and IgG titres against rota- 
virus and herpes simplex virus were determined 
using the procedure we have reported previously 7 
The rotavirus antigem wes thawed and treated with 
sodium thiocyanate zo ircrease its cbility to attach to 
the solid phase ` Tc 2xclude the possibility of non- 
specific reactions, amtigen free pletes were used as 
controls every tim2 Peroxidase conjugated rabbit 
immunoglobulins +c human secretory component 
(Dako, Copenhager, D2amarx) were used at dilu- 
tions of 1:200. Peroxidase con ugated, affinity 
purified, heavy chaia specific goat antibodies to 
human IgA and {gG (Taz9, Ca-ifornia) were used at 
dilutions of 1:50) amc 1 2000, resp2ctively. 

Results of the assy were expressed with refer- 
ence to standard curves. The standard curves were 
prepared separately for secretcry component, IgA, 
and [gG from severa. estimations of specific anti- 
podies to twofold serial dilutions o° different serum 
and colostral samples. Samples hat had higher titres 
of antibodies were dosen as standards The anti- 
2ody titres of samp.es were decided in terms of the 
dilutions (2") of standard samples, the optical 
density of which corr2.pcr.ded to that of the desired 
=ample. 


Results 


Transfer of antibcdy f-9m mother to neonate. Figure 
I shows the transplacenta transfer and kinetics of 
~otavirus specific an‘120d:es in the serum of the 
~eonates All the mat3-nal serum samples contained 
-ıgh titres of IgA es as well as of IgG (2°*). The 
“2G transfer (2°) was almost in the same titre, 
hereas IgA transfer (217) was low Secretcry 
component was not detecteble in ermer maternal or 
meonatal serum samples 
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The titres of rotavirus specific a 
mak are shown ın Figure 2(a). Tit 
and secretory component (2*7°) 
high concentrations in all colostral 
IgG titre (2'°’) was low. All th 
showed a rapid decrease ın the san 
davs after lactation, with a graduz 
wards On the other hand, an 
neonatal faeces showed reverse t 
could not detect any antibody u 
(Fiz 2(b)), titres of rotavirus spectt 
secretory component (2°) were d 
cart amounts in the samples taker 
breast feeding, which showed a 
(2°*5 and 24°, respectively) by day 
uncetectable even after seven day 
ing A definite correlation betwee! 
fic secretory component in breast n 
faeces was found (r=0-763) (Fig. £ 
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ELISA titre in faeces 


Fig.3 Correlation between rotavirus specific secretory 
component in breast milk and baby’s faeces Enzyme linked 
immunosorbent assay titres in breast milk (200X2") and 
faeces (100X2") expressed in comparison with the standard 
curves 
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Fig. 2 Rotavirus specific antibodies IgA (@——®), IgG ( A- - - -A ), and secretory component (O—O) tn breast milk 
and baby’s faeces. (a) Enzyme linked immunosorbent assay titres of antibodies IgA (1000X2"), IgG (40X2"), and secretory 
component (200*2") in breast milk, (b) titres of antibodies IgA, IgG, and secretory component (100X 2") in baby’s faeces 
Titres expressed in comparison with the standard curves Vertical lines indicate standard deviations. 


reason for high titres of rotavirus specific IgA ın 
breast milk, we compared the ratios of serum to 
milk titres (Table). For comparison, the ratios were 
estimated in the’ same manner for herpes simplex 
virus, which cannot replicate in the gut. There was a 
significant difference (Studeént’s ¢ test for paired 
groups) between the ratios of rotavirus specific IgA 
in maternal serum to breast milk and the herpes 
simplex virus specific ratios, the latter showing a 
higher value (p<0-05). The mean (SD) serum: 
breast milk ratio was 2-8 (2-1) for rotavirus and 4-5 


Table Mean (SD) ratios of serum to breast milk IgA titres 
against rotavuus and herpes simplex virus type I 








Virus ELISA tres of Ratio of ELISA 
antriral IgA (2*) atres (serum 
breast milk) 
Serumt Breast milkt 
Rotavirus 87G% 59(19) oe 
Herpes ampiex virus type | 70 (073 25 (16) 45 (17) 





ELISA~Enzyme Imked immunosorbent assay 
*p<0 05 

tMaternal serum at 250 umes’ dilunon 

At 1000 tumes’ dilution 
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bata Sa T - 8 
- (2) for Merges: simplex viruz Thus rotavirus 


~ specific IgA in breast milk was sænificantly higher, 
vindicating that the antidody is locally synthesised ın 
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bredst.tissue. - ~ 
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rotavirus specific IgA and IgG ccrresponds to the 


general antibody “zansfer as sown by other 
studies.” Iyenger cf a! kave shown that there is 
preferential transfe- of IgG in comparison with IgA 
and IgM.!° We have observed that rotavirus specific 
“gG transfer is also preferential 

As far as the fate of rotavirus spacific antibodies 
in breast milk fed to meoretes is concerned, most of 
che IgA and secreto component were excreted in 
“ne faeces of the neonates. Before or during the 
process of excretion, these antibodies probably form 
g covering over the microvilli of he upper intestinal 
tact, giving passive protection, as shown by Nagura 
eal in the gastrointestinal tract of rats.'' Rotavirus 
specific IgA and secretory component detected in 
nzonatal faeces after treast feeding are thought to 
be derived entirely trom milk as no rotaviral 
owtbreek occurred during tne study and asympto- 
metic infections were also ruled ou: by negative 
laz2x agglutination tests :r. the faecal samples 
Athough the breast milx samples showed more 
dirainished titres of antibodies then colostrum 
samples. faecal samples showed increased titres of 
Ig and secretory con-porent. This ıs possibly due 
to the fact that the ampun: of milk zaken by the 
necaate increased day by day, thus ircreasing the 
tote] antibody intake 

From our study, we have seen that all the 
motaers had high tres of rotavirus specific anti- 
bod=s in breast milk and serum. This indicates that 
all c? them had previous rotevirus infection, which 
corresponds to other stucies, indicating the ubiqui- 
tous nature of the rotavirus and rotavirus specific 
antitodies.'* Titres of wctaviras specif IgA and 
secre-ory component in -he co!ostral samples were 
muct higher than in the terur. samples. The IgA in 
breas milk ıs believed to be macnly secre-ory IgA m 
naturs This points us to the assumptior that anti- 
rotav_-us antibody is produced -ocally in the breast 
tissue by stimulation of IZA producing cells that 
have migrated from tne gut associated lymphoid 
tissue beczuse direct injection of the mammary 
tissue sith rotavirus does mot occur. Antigens in the 
gut lumen are thought to stimulate the pyecommit- 
ted (IgA producing) lympLoid cells there, and some 
of thes2 cells migrate to external secretory tissues— 
for example, breast tisve—for prodiction of 


entibody.* Comparatively lower titres of breast milk 
antibody against herpes simplex virus, which cannot 
multiply in the gut, also support our hypothesis Our 
previous study showed that there is anamnestic 
response for IgA production in the gut after 
reinfection with rotavirus.” By some mechanisms, 
the reinfection in the gut may also cause production 
of specific secretory IgA in breast tissue. 

Our study has the limitation that we have 
otserved antibody titres for only seven days after 
lactation and after the start of breast feeding. But it 
suggests that if the ınıtial rotavirus specific anti- 
bodies are high then the neonate may get passive 
prctection in the intestinal tract for prolonged 
periods of breast feeding. Local antibodies to 
rotaviruses ın the gut rather than systemic antibody 
are thought to be of primary importance in protec- 
tion from infection. Animal studies have indicated 
that rotavirus infection occurs when the viral antigen 
titre exceeds the colostral neutralising antibody 
titre °? The role of maternal breast milk IgA, in 
supflying local IgA to the gut in the early neonatal 
pericd, is immense and hence the role of maternal 
gut associated lymphoid tissue is indirectly also 


important. 


We thank Professor K Watanabe and Dr S Isomura, Department of 
Pediatrics, Nagoya University School of Medicine, for valuable 
comments and for reviewing the manuscript 
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Fifty years ago 
Plasma phosphatase in the diagnosis of rickets 


Noah Morris, Mary M Stevenson, Olive D Peden, and Jean M D Small (Glasgow)—Arch Dis Child 
1937 ,12:45-58 


Plasma phosphatase was measured in 506 children in the first two years of life, all of whom had manifest rickets or might 
have been deficient in vitamin D Raised values were found in 84% of cases with clinical or x ray evidence of rickets, and a 
high plasma phosphatase value was more often associated with nckets than a reduced serum phosphorus concentration. 
In general the phosphatase activity ran parallel with the degree of nckets, but the correlation was not a close one While 
healing of the rickets was associated with a fall in the phosphatase activity, ın no case did this precede radiological 
evidence of healing In fact, the initiation of antirachitic therapy was occasionally followed by a transient rise in the 
plasma phosphatase. The authors postulated that the rare occurrence of a normal phosphatase activity with signs of active 
rickets might be explained on the assumption that growth had temporarily stopped, while the presence of a high plasma 
phosphatase activity in the absence of evidence of rickets could be attributed to an insufficient supply of calcium to meet 
the demands of active bone cells, Rise in the plasma phosphatase activity was considered to be an earlier manifestation of 
nckets than any provided by clinical or radiological examination and also a more sensitive test than the fall in serum 
phosphorus or the calc1um-phosphorus product 


Comment. This was one of the earliest reports on the value of the plasma phosphatase activity in the diagnosis of early 
rickets. The conclusion that the alkaline phosphatase activity mses before there are radiological changes may be 
erroneous, and the earliest sign of rickets 1s probably loss of radiological definition of the metaphyseal ends of long bones 
such as the radius and ulna. Interpretation of minor x ray changes ıs open to the cnticism, however, that it ts highly 
subjective The much more recent ability to measure the plasma 25-hydroxycholecalcifero! concentration probably 
supplies us with a more reliable index of the vitamin D state of a community 
(Noah Morris was biochemist to the Royal Hospital for Sick Children in Glasgow He was responsible for introducing a 
series of young graduates to the excitements of research in paediatrics, two of these later occupied chairs in paediatrics 
and one a chair in pathology Shortly after publication of this paper Morns was appointed to the Chair of Materia Medica 
in Glasgow and he devoted the rest of his too short life to clinical practice and research in adult medicine His book, 
“Acidosis and alkalosis’, wntten in conjunction with Professor Stanley Graham, was a minor classic in the 1930s when few 
British paediatricians apprectated the value of biochemustry to the climician ) 
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SUMMARY Oral carciida in subiecs who sucked 
camm_es was almcst double tha of controls. 
Although the carriage of Candida albicans on 
s icone dummies wis significantly reduced com- 
pared with latex durmies, oral colonisation was 
unaffected, suggesting that dummy zarnage 1s not 
tke cause of the observed increase. 


Tre use of dummies Les recentiy been shown to be 
aszociated with a higher incéence cf œal candidiasis 


` and persistent colonisetion in acute.y ill infants, 


pezsidly because of ca-riage on the dummy.! 

Dumrues are usualy manufactured from latex 
ruber, but a dummy made of silicore rubber has 
recently become available. We wondered, there- 
for=, whether the releton between cummy usage 
and oral candida was abo true of heathy children 
anc. whether the smoother surface af a silicone 
dur-my would be associated with less adhesion of 
cancdica and reduced oral cclonisazion. 


Subsects and methods 


Sub-2cts. Ninety five healthy children aged 1-24 
mor_—hs, attending a we l baty clinic, were entered 
into che study. Those wt symptomatic oral candi- 
diast. or other forms of cral abnormalizy, or both, 
were excluded. Iiformed parental consent and 
reseezch ethical approval were obtained. 


Methods. All those who did not use duramies were 
allocated to group A (ccntrols}; those who did use 
dummies were randomly 2 loceted to either group B 
(contnued use of a new ater dummy “hroughout 
the saucy, n=26) or group C (charged to a new 
silicoce dummy at the teginning cf he study, 
n=26L Where approprizt2, mothers ware issued 
with two dummies and instructions to carzy on with 
their csual practice of durmy care. Orai examina- 
tion was performed, and swabs taken from the 


tongue, hard palate, and dummies at the start of the 
stucy and after eight and 16 weeks. Swabs used for 
dummy culture were moistened in stenle saline 
soluxion and rubbed over the entire surface of the 
dummy before transport to the Children’s Hospital, 
Birmingham. Swabs were plated on Sabouraud’s 
agar (dextrose) and incubated at 37°C for 48 hours. 
Yeast colonies were classified on the basis of sucrose 
ferm2ntation, germ tube production, and assimila- 
tion -eactions using the API 20 C Auxanogramme 
Scanning electronmicroscopy was performed on 
representative dummies from each group. 

Statistical analyses were performed using the x? 
test. 


Results 


None of the children developed oral candidiasis. 
The overall incidence of colonisation with candida in 
those who used dummies at the start of the study 
was almost twice that of controls (52% v 28%, 
p<0-02); a similar difference was observed for 
colomsation by Candida albicans alone (31% v 12%, 
p<0 DE) 

Afte- eight weeks 26% of the controls and 62% of 
those using latex dummies were colonised by Can- 
dida spp (p<0-01). Although only 46% of the group 
using Slicone dummies were now colonised by 
Candida spp, this difference was not significantly 
lower than that of the group using latex dummies. 
Similarly, the incidence of colonisation by C. 
albicans alone did not differ significantly in the 
groups using silicone and latex dummies (23% v 
31%, respectively). 

Although after 16 weeks the overall growth of 
Candida spp was significantly increased in the group 
using sil cone dummies compared with the group 
using lat2x dummies, the incidence of colonisation 
with C. albicans was again unchanged. By this stage 
of the study, however, 50% of the group who had 
started with latex dummies only were using both 
dummies whereas 78% of the group using silicone 
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Figure (a) Scanning electronmicrograph of a representative silicone rubber dummy at the end of a 16 week penod, 
depicting the almost unchanged smooth surface of the dummy. (b) Scanning electronmicrograph of a representative latex 
rubber dummy at the end of a 16 week penod, showing’ the markedly fissured surface of the dummy 


dummies were still using only one (p<0-05), con- 
trary to our imtial request. There seemed to be no 
other difference in dummy care between groups. 

To establish the role of carnage of C. albicans on 
the dummy ın oral colonisation, the proportion of 
children with mouth cultures that were positive for 
C. albicans who also had cultures on their 
dummies—that is, carnage rate on dummies—was 
studied. Although there was no difference ın the 
rate of oral C. albicans colonisation between the two 
groups, the carnage rate of C. albicans on the 
silicone dummies (22%) was significantly less than 
on the latex dummies (75%) (p<0-05) 

In contrast with previous studies, a wide variety of 
non-pathogenic Candida spp were isolated and in 
total slightly exceeded those of C. albicans— 
namely, C. albicans 46% of all tsolates, C. parapsi- 
losis 37%, C lusitaniae 8%, C. guilhermondi 68%, 
Torulopsis candida 2%, and C. tropicalis 1%. 

Scanning electronmicrographs (Figure) showed 
that the initial smooth appearance of both dummies 
was almost unchanged in the silicone dummies, 
whereas the latex dummies had become markedly 
fissured. 


Discussion 


The twofold increase in oral candida colonisation 
seen in our healthy population of dummy users 
confirms the previous observations of Manning et al 
m acutely ul infants.’ Such an increase may be 
related to the presence of foreign bodies in the 
mouth, sumilarly observed among denture wearers.” 


Moreover, tllness seems to predispose to colonisa- 
tion with C. albicans and clinical candidiasis, for the 
overall incidence in ill children was higher than in 
our healthy population. 

Although the rates of colonisation with C. albi- 
cans were unchanged at the end of the study, the use 
of a silicone dummy was associated with a lower rate 
of carnage of C. albicans on the dummy. The 
finding of pronounced differences in surface mor- 
phology of the two types of dummies may be 
important (Figure). 

These observations therefore suggest that the 
increased predisposition to oral colonisation with C. 
albicans that occurs with dummy usage does not 
happen simply from dummy carriage but results 
from a more subtle disturbance ın the ecosystem of 
the mouth, the nature of which remains speculative. 

The clinical importance of increased colonisation 
with species other than C. albicans in the dummy 
sucking group is difficult to assess Although these 
species are usually considered to be non-pathogenic 
to man, opportunistic infections with C. lusitaniae, 
C. guilliermondii, and C tropicalis have been 
described.*> These observations may therefore be 
relevant in the immunocompromised dummy user 
who ıs undergoing attempted gut sterilisation. 


The British Standards Institute has expressed its concern over the 
adequacy of the current standard on babies’ dummies, BS5239, 
particularly m relation to the spike test. After adverse publicity the 
manufacturers of silicone dummtes have voluntarily withdrawn 
therr products from sale pending revision to the safety standard, 
which 1s expected in early 1987 
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. Mechanism of erroneous Dextrostix readings 
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SUMMARY The mecharism of hyper-reactivity of 
the Dextrostix system when contamnmated with 
alcoholic skin cleaning agemts was irvestigated. 
When sodium fluoride was sipplied to block glu- 
cose oxicase activity and hydrogen pe-oxide was 
exogenously provided be1zidine peroxidztion could 
be preferentially studied Bemzidine hycrochlonde 
was the most likely site cf the hyper-rsaction. 





Repezted rezsurement 0: slccd sugaz 1s 2specially 
impor ant -n newborn infaavs w20 are susceptible to 
hypo- and Lyperglycaemie. Dextrostix (Ames Co, 
Unitec States) is a blood suga” measunrz system 
that uses dry chemistry and is often used in intensive 
care medicme because of its accuracy and 
conven-ence.' The system œnsiszs of two eazymatic 
steps: 


eiucasé oztdase 
Glucose +25 0—2 27. O.~glucurone acid 


peroxidese 
2H,0-.+Benzidine H,0-+ ox-benzijine 





where ox-berzicine is the oxdised fomm of 
benzidine. These reactions are higtly dependent on 
the quantity cf glucose. Tae srstem does not 
respond to reduced sugars, amd substances scch as 
lactose, fructcse. galactose, 2 utathiore, ascorbic 
acid, uric caid, creatinine, amirc acid, ard glycolytic 
intermediate in its routine clin.cal use. Haemclysis, 
bilirubin, and the addition oZ glycolysis blocking 
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agers, such as ascorbic acid, are known to interfere 
with the system ? 3 

Iscpropy! alcohol, often used dunng the 
preparation of the blood sampling site, causes an 
erronzously high glucose reading as measured by 
Dextrostix.* > In the present study we investigated 
the mechanism of serum glucose measurement when 
the Dextrostix system was contaminated with 
various alcoholic agents and reiterate the potential 
problens of mterpreting such factitious results. 


Methods 


To determine the site of hyper-reaction caused by 
alcoholin the Dextrostix system, 0-5 ml of isotonic 
saline sodium fluoride solution was used to block 
glucose oxidase activity, the first step of the system, 
and 0-5 ml of 1% hydrogen peroxide (first grade) 
then added to the tip of Dextrostix. Blood sugar 
measurements were performed by routine technique 
except fir pretreatment with these agents. The 
effect of alcohol on dye was analysed using two 
other syssems that also measure pure glucose using 
the same enzymes but different dyes. The tip of a 
Reflomat system (Yamanouchi Co, Japan), which 
contains fropylcarbazol and toluidine as dye, and 
the Seralyzer system (Ames Co), which contains 
tri-methylbenzidine, were directly soaked and 
contamina-2d to 45% isopropyl alcohol. Fifty per 
cent 1soprcayl alcohol, 50% N-propanol, and 50% 
ethylalcohcl, used in the analysis of other alcoholic 
agents to the Dextrostix system, were all of analytical 
reagent grade. 0-5ml Of artificially developed 
serum, packaged with Dextrostix Dextrometer 
system, was used as ccntrol serum 


Table 1 Effect of alcohol on Dextrostix reading 








Mean (SD) 
blood sugar 
{mmotil} (2=5) 
Serum 8 19 (0 34) 
Serum+sodium fluoride 165 (0 26) 
Serum+sodium fluonde+45% sopropyl alcohol 171 (027) 
Serum+sodium fluonde+hydrogen peroxide 8 07 (1 09) 
Serum+sodium fluonde+hydrogen peroxide+ 
45% wopropyl alcohol >22 20 





Results 


As shown in Table 1, pretreatment with sodium 
fluoride significantly blocked the reaction of the first 
step and decreased the blood sugar readings from 
8-19 mmol/l to the base concentration of 1-65 mmol/l. 
No change ın blood sugar reading was found after 
the addition of 45% isopropyl alcohol, indicating 
that alcohol has no effect on the recovery of glucose 
oxidase activity. 

Hydrogen peroxide significantly increased the 
blood sugar concentration to the initial value, where 
the first step was equally blocked by sodium 
fluonde. Subsequently, a profound increase of 
blood sugar was observed by the addition of 45% 
isopropyl alcohol. 

Table 2 summarises blood sugar readings when 
control serum samples were applied to three 
different systems. An increase of 111% ın blood 
sugar measurements using the Dextrostix system 
was found by the addition of 45% isopropyl alcohol, 
while a 9% increase and a 32% decrease were 
observed when measured by the Reflomat and the 
Seralyzer systems, respectively. 

Fifty per cent isopropyl alcohol, 50% N-propanol, 
and 50% ethylalcohol also gave significantly high 
readings (mean (SD)) of 21-13 (1-09) mmol/l, 19-01 
(0-36) mmol/, and 18-58 (1-49) mmol/l, respectively, 
while the control serum showed only 6-99 (0-55) 
mmol/l (n=5 in all four cases) 


Discussion 


The Dextrostix system was confirmed as giving 
erroneously high glucose readings when contami- 


Table 2 Effect of alcohol on blood sugar determinanon 








nated with 45% isopropyl ohai. one bor he skii i 
cleaning agents routinely used with capillary blood ” 
sampling. Alcohol probably reacts c on the’ ‘second 
step of the Dextrostix systein. -: 

From the facts that toluidine ıs ońe -of the ’ 
components of both the Dextrdstix and Reflomat 
systems and that a significant decrease in blood 
glucose reading was found when tri-methy!benzidine 
was used as a dye, benzidine hydrochleride would 
be the most likely site of the hyper-reaction, Other 
alcoholic agents also gave erroneously high readings, 
indicating that alcohol is the main- cause of the 
reaction. The enhanced colour development is 
probably due to increased solubility of the reduced 
indicator dyes A 32% decrease after contamination 
of the Seralyzer system with isopropyl! alcohol 
should be elucidated, however, by further studies. 

It ıs also important to note that the colour of the 
tip does not change at all by contamination of 
alcohol before application of blood samples. This 1s 
especially important as the contamination cannot be 
judged from the colour change or even from the 
glucose reading by the system. 

The results indicate that the Dextrostix tip must 
be kept away from the alcohol pad, and repeated 
measurement is recommended when unexpectedly 
high or low readings are observed. 


The authors thank Dr Jay Roberts for his careful review of the 
manuscript 
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System Dye Mean (SD) blood sugar (mmol/l) % 
Increase 
Control Contammated with 
{n=5) 45% ssopropyl alcohol 
{n=5, 

Dextrostix Benzidine hydrochionde+toludine 3 89 (011) 821 (0 22) ill 
Reflomat Propylcarbazol+toludine 778 (017) 8 45 (0 10) 9 
Seralyzer Tn-methylbenzdine 5 38 (8 12) 3 66 (0 13) -32 
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SUMMARY ` Chromosomal abnormalues were de- 
tected in-the bone ma-ro of a girl with dissemi- 
neted retinoblastoma. One of these zbnormalities. 
1(€p), is characteristic of ormmary retinoblastoma 
and its sresence confarnec the diagrosis of bone 
marrow infiltration xith retinoblastoma. This 
approach could be extended to study other tumours 
of childhood. ° 





Cheractenstic chromo:cma. abnormalities have 
teea described in prima-y re‘inoblastcma cells ‘+ 
The availability of frest tumour tisste for such 
investigations, however, 5 Itrvted, not east by the 
traditional practice of mmetate fixaaon of the 
enucieated eye so that accurate stagng of the 
tumcur can be achieved. Disseminated retino- 
blastoma with involvemert of the bone marrow ıs 
rare. Nevertheless, when this pattern of disease 
occurs it provides the cppcrtunity tc examine 
directly the karyotype of the tumour cells. 

Monoclonal antibodies are cf value in determin- 
ing the tissue of origin o? mevastatic disease, and 
specifi: cytogenetic abnomnaliues may also be of 
help. We report the karvotypic abnormalities of 
metastatic cells in a child sath -etinoblastoma who 
developed bone marrow infiltration. 


Case report 


A girl, aged Z years and 5 n.onths whose unilateral 
retinoblastoma had been erucleated one y2ar pre- 
viously, presented with three hard lumps on her 
head. There was no famtly hestory of retinob'astoma 
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2q+ 5q- 





Trisomy 1c 


anid her sibling’s eyes were normal. Apart from 
these lumps and the enucleation, physical examina- 
tion, including that of the opposite eye, yielded 
entirely normal results A bone scan showed areas 
of increased uptake in the skull. A blood count 
showed haemoglobin 9-3 g/dl, white blood cell count 
6-7%1)7/1 (30% neutrophils, 65% lymphocytes, and 

5% monocytes), and platelets 90x 10°/1. Ultrasound 
examination of her abdomen produced normal 
resu ts There were no intracranial abnormalities on 
comzu-ed tomography of her head 

Biopsy examination of one of the lumps on her 
head. showed a primitive round cell tumour with 
small darkly staining cells and limited eosinophilic 
cytoplasm. In areas there were attempts at rosette 
formetion Examination of her bone marrow 
showed widespread infiltration with non- 
haemopoietic malignant cells, which resembled dis- 
seminated neuroblastoma. The malignant cells 
reacted with the monoclonal antibody UJ13A, 
which detects cells of neuroectodermal origin.° 
Urinary excretion of vanillylmandelic acid was 
norma:. The cerebrospinal fluid did not contain 
malignant cells. A diagnosis of disseminated retino- 
blastoma with bone marrow involvement was made. 
Periphera blood esterase D activity was normal. 
She wes treated with vincristine, cis-platinum, 
tempostie, and cyclophosphamide (OPEC). 
Although there was initial clearing of malignant 
cells from the bone marrow, she died nine months 
later fran recurrent disease. 

Chromosome analysis of bone marrow denved 
metaphases showed two cell lines, three cells had an 
apparenty normal 46,XX karyotype and three 
represented an abnormal clone with a modal num- 
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Figure Pastial karyotype, showing “nisomy 1q, 2q+ 5q—, f6p), 74—, ani c marker chromosome 


ber of 45 chromosomes. Consistent anomalies were 
trisomy 1q, 2q+, 5q—, 7q—, an unidentified marker 
chromosome, and tetrasomy of the short arm 
of chromosome 6, manifest as an additional 
isochromosome, 1(6p) (Figure). Some random 
chromosome loss was evident. 


Discussion 


Though it only rarely occurs, retinoblastoma 1s 
known to disseminate to the bone marrow. The 
occurrence of the malignant cells in the bone 
marrow and their reactivity with UJ13A were 
highly suggestive of a neuroectodermal ongin. 
Second primary tumours have been descnbed in 
patients with hereditary bilateral forms of retino- 
blastoma, although they usually occur much later 
than this. Neuroblastoma, primitive neuroec- 
todermal tumour, and medulloblastoma, also de- 
rived from neuroectodermal tissue, are not recog- 
nised, however, as characteristic second malignant 
neoplasms in these patients. In addition, the abs- 
ence of either an intracranial mass lesion or an 
abdominal tumour and a normal urinary excretion 
of vanillylmandelic acid made a diagnosis of medul- 
loblastoma or neuroblastoma unlikely. Primitive 
neuroectodermal tumours, unlike neuroblastoma, 
rarely involve the bone marrow. The evidence that 
this disseminated tumour was retinoblastoma 1s 
compelling. 

The presence of large numbers of dividing re- 
tinoblastoma cells in such a readily accessible tissue 
provided the rare opportunity to obtain direct 
chromosome preparations and compare any abnor- 
malities with reports of those obtamed from fresh 
primary tumour tissue. 

This is only the second report of the karyo- 
typic abnormalities of metastatic retinoblastoma. 
Benedict et al described trisomy 1q, 1(6p), and an 
interstitial deletion of 13q in cells from a mb 
metastasis ' These three are the most common 
abnormalities im cases of primary retino- 
blastomas,'* two of which, i(6p) and trisomy 1q, 
were found i in the metastatic cells in our patient. The 
additional abnormalities 2q+, 5q—, 7q—, and the 
marker chromosome may reflect more malignant 
growth characteristics of the metastatic cells of this 
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The presence of ‘two’ macroscopically - 
is consistent with a. 


tumour. 
normal chromosomes 13 
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sporadic, non-hereditary form, of retinoblastoma, `- 


which is supported by the nornai esterase » D 
activity 


Although trisomy iq is not petido fetinbblas: =, zo 


toma, the similarities betweén the chromosomal ~ 
abnormalities in the metastatic cells in our patient 
and those described in primary tumours, particularly 
the presence of i(6p), encourages the use of cyto- 
genetic investigations to confirm the identity of 
metastatic deposits in this disease.’ This case illus- 
trates the relative ease with which such information 
can be obtamed. Clearly, this approach could be 
extended to the study of other tumours of child- 
hood. 


We thank Dr John Cowell, Insitute of Child Health, for determin- 
ing esterase-D activity in the peripheral blood, Dr John Kemshead 
for examiming the malignant cells with a panel of monoclonal 
antibodies, and the North of England Children’s Cancer Research 
Fund 
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3UMMAEY- Serial exescise <ests were <arried out by 
12 chilcren with asthma or two study days. After a 
ccatrol exercise test e ther nedocromi sodium 4 mg 
or placebo were given coutle blind by metered dose 
inzaler. Highly signifan mhibition of exercise 
in=uced asthma occurred efter nedocromil, lasting 
fo- over two hours. 





Medocrcmil sodium (“Made) ıs a new anti-asthma 
drag that has selective mucosal mast cell stabilising 
prcserties.’ In single ccse human studies nedocro- 
mil has been shown t> protect against exercise 
induced asthma,’ whileia clinical studies, in which it 
has beer administerec four times a day for one 
moth, improvements Jave been skown in the 
ccntrol cf adult asthma °? There are ro published 
data in children. 

Exercise induced as:hma has beer used as a 
pro-ocation test for a namber of years <o assess the 
relaiive efficacy and du-etion of action of different 
drags.* In this study the protective effect of inhaled 
nedecronnl sodium on exercise mduced asthma was 
studd in a double bliri, placebo controlled man- 
ner m a group of chilcren with asthma. 


Pafieats and methods 


Tweere children with as-ama were stucied. There 
were-aine boys and three girls. all well krown to our 
asthr-a clinic, whose age: ranged from 8 to 15 years 
(meam 13-9 vears). All vere skilled in the use of 
mete7ed dose mhalers ari each had a history of 
exercse induced asthma. Scdium cromoglycate, 
theoraylline, and beta agonists were Sopped 12 
hours before each test, Dat taey were allowed to 
have <reatment with stencids. 

The forced expiratory volume im oae second 
(FEV-) and forced vital capacity were measured 
using a rolling seal spirometer (Ohio) before exer- 
cise. =xercise testing comsisted of steady state 
runnirz on an inclined treadmul at an mcanation of 
12% (0% if the baseline FEV, was less than 60% 
pred:ced) for six minutes The speed of -he tread- 
mili wzs suc’ that the patiemt’s pulse rate at the end 
of tke exercise penod wæ at least 17C beats a 
minute The seme setting erd duration was used for 


each test in any one patient. FEV, was measured 
before and after exercise and the severity of exercise 
induced asthma was defined as the ratio of maxi- 
mum fall in FEV, to the pre-exercise value ex- 
pressed as a percentage 

There were two study days within one week. On 
each day a baseline exercise test was carried out. 
Ninety minutes after the start of the first test two 
putts of either placebo or nedocromil (2 mg/puff) 
we administered double blind, using a metered 
dose :nhaler. Lung function recordings were made 
befare and after treatment. Three further exercise 
test were then carried out on each of the two days 
30, 150, and 270 minutes after treatment—that 1s, 
two, four, and six hours after the baseline exercise 
test Paired £ tests were used for comparisons 
between the mean level of exercise induced asthma 
at various times after challenge in the two study 
days The degree of protection against exercise 
induced asthma was calculated after administration 
of nzdocromil for each post-dose test as the differ- 
ence between the baseline test and the post-dose 
test, 2xpressed as a proportion (%) of the baseline 
value. 


Results 


The nitial spirometric values were similar on the 
two sudy days. Nedocromil had no significant effect 
on th=se values over the 30 minute interval between 
admims-ration and the succeeding exercise test 
Towards the end of the control day, however, the 
FEV wes minimally, though statistically, lower than 
on the active study day Before the fourth exercise 
test the mean difference in FEV, between the active 
and con-rol studies was 0-21 1 (9-5%) (Figure). 

The exercise tests revealed two important effects. 
Firstly, enalysis of variance was used to show that 
there wes a significant decline in the severity of 
exercise induced asthma during the course of the 
study days, independent of treatment (p<0-001). 
Secondly, treatment with nedocromil had an addı- 
tional significant overall effect on the level of 
exercise induced asthma (p<0-001). The difference 
was significant at 30 and 150 minutes and insignifi- 
cant at 270 minutes (Figure). 

Indiuidial responses to nedocromil were deter- 
mined ising the protection index. Protection of at 
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Time from first exercise test (h) 
Figure Results of the four exercise tests carried out before 
and after admunustration of nedocromtl (squares) or placebo 
(circles) as measured by forced expiratory volume in one 
second (FEV,). The treatments were administered 30 
minutes before the start of the second test on each study day 


Results of pared tests *p<0 05, **p<0 01, ***p<0 001 


least 40% was achieved in eight of the 12 children 30 
minutes after administration. The protection de- 
clned with time. 


Discussion 


Although no direct comparison was made, in the.4 
mg dose used, the effect of nedocromu on exercise 
induced asthma in children seems to be similar to 
that of sodium cromoglycate, both in the overall 
degree of protection and its duration.* As with 
cromoglycate given in the normal dosage there was 
no obvious change in pre-exercise spirometry after 
administration of the drug. After repeated exercise 
challenges on the two study days, however, there 
was a steady decline in FEV; on the placebo 
compared with the active treatment. Thus there was 
both short term protection against exercise induced 
asthma and longer term protection against the 
additive effects on lung function of repeated exer- 
cise. 


The exercise tests were performed undey ambient 
laboratory conditions. The exercise load was con- 
stant for each child for all eight exercise tests. 
Although it may be possible to increase the response 
to exercise by providmg subfreezing or dry air 
during exercise, the overall -response to the first 
(control) test on each study day suggests that the 
exercise stimulus was quite adequate. Only one 
child had a fall in FEV, of less, than 25% on either 
control test. 

In spite of the randomisation, the mean difference 
in exercise induced asthma before the contro] tests 
on the nedocromi and placebo test days was 
surprisingly large but not sigmficant. We have no 
explanation for this difference other than random 
variation in a small population. 

The mechanism by which nedocromil protects 
against induced bronchoconstriction has still to be 
understood in man. In the monkey, however, it can 
prevent release of histamine from anti-IgE stimu- 
lated bronchoalveolar lavage cells, which contain a 
high proportion of mucosal mast cells.’ The evi- 
dence for two subpopulations of mast cells in man 
(the so called ‘mucosal’ and ‘connective tissue’ 
populations) is controversial. If nedocromul is selec- 
tively more active against mucosal mast cells ıt may 
represent an important advance in treatment of 
asthma over other agents whose presumed action is 
also on sensitised cells. As previously noted, how- 
ever, the search for mast cell stabilising drugs has 
not led in general to major advances in the manage- 
ment of asthma. 

The use of exercise tests for screening in new 
preparations for asthma has had a long history. The 
little clinical data that exist suggest that protection 
against exercise induced asthma ın childhood may 
correlate with the outcome of long term treatment. 

If there ts a dose-effect relation for nedocromil 
then a glance at the Figure suggests that the 4 mg 
dose should be increased. By increasing the dose, 
both the degree and duration of protection may be 
improved. Nedocromil could provide an important 
therapeutic advance in the management of child- 
hood asthma. 
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Manzegement of asthma in schools 


Re:pratery Medicine 





SUMMARY A questionreire on asthma in schools 
was crcu.ated to 291 Notamgham schools. The 
response rate was 91%. Three ereas of concern were 
iderified. are schools zware of all ther asthmatic 
pupss; shculd children Eave more access to their 
med zations in school; and do teachers need more 
guidance in supervising 1'Inesszs. 


Asthma 1s the most common chronic disease of 
childkocd. It is associated wita school absentee- 
ism™* and reduced partic:paticn in schocl activities 
and gamzs.- * Modern trea-ment of asthrra 1s based 
on in-aled drugs admin sered from pressurised 
aeroscs and dry powder inhelers. These can be 
safely zelf a= ministered br virtually all children of 
school age,‘ end when usec appropriately symptoms 
of asthma and absences fron sckool are reduced. 

The menazement of astona i schools and the 
role th=t teachers assume in ztus has rot been 
described pre7iwusly, despre the Tact that children 
spend mch of their time in school We have looked 
into the awareness of asthma m schocls and the 
policies adopted towards medicarions used to treat 
asthma -> see whether there are svecific problems 
for eithe> teachers or child-en. 


Methods and results 


A questicanair= was posted tc heacteachers of 245 
primary znd <6 secondary state schools n the 
Nottingham arza. The questonnare asked how 
many pupals had asthma and 79w “he school: were 
notified o? this. Headteachers wer questioned on 
their policy towards the administraticn and sudervi- 
sion of ashma medications axd wh=ther teachers 
had received instruction in the s_perision of asthma 
or other cheldhood illnesses Teechers were asked 1f 
they had experieaced any particalar p-oblems when 
teaching ck Idrer with asthma. Perm’ssion for the 


AND A E TATTERSFIZLD 
Unit, City Hospital, Nottingham 


survey was granted by the local director of education 
and the city hospital ethical committee. 

TEe questionnaire was returned by 92% of pr- 
mary and 87% of secondary schools. The number of 
pupik known to have asthma ranged from 0 to 12% 
(mean 3-6%) ın primary schools and from 1 to 6% 
(meaz 2-9%) in secondary schools. The reported 
prevalence of asthma did not vary according to the 
size Cf the schools. 

The majority of both primary and secondary 
school were alerted to the fact that pupils had 
asthma by their parents (Table), usually verbally— 


Table Results of questionnaire on asthma management 
ın Nottiagham schools 








Question Response School (response asa %) 
Primary Secondary 
How would pou be Verbal report 
mformed f a child from parent TB 61 
had asthma when he Questionnaire 
first joins he school? to parent 22 x 
Previous school 
records 19 nB 
School health 
service 5 z2 
How would ycu be Parents ol 88 
informed if 2 chidd School health 
developed s=hma later? service 31 42 
Pupil 1 15 
General practitioner/ 
hospital 3 Il 
Who s responrbie Class teacher 80 35 
for supervisim the Head teacher 36 2 
needs of chikzen Senior teacher NA 39 
with asthma? Pastoral staff NA 15 
School nurse 5 59 
Nursery nurse 14 NA 
Management of rhalers Children keep 10 51 
Children hand in 65 10 
Children keep or 
hand in according 
to child 25 39 





NA=Nat applicati= 


for example, during parent’s evenings. Roughly one 
quarter of schools asked parents for details of any 
health problems on an admission form Secondary 
schools also used records from the child’s previous 
school. 

The responsibility for supervising children with 
asthma lay predominantly with the teaching staff in 
primary schools, while in secondary schools the 
school nurse provided an additional source of 
support. The policy on whether inhalers should be 
handed in or not varied considerably In most 
primary (65%) and some secondary schools (10%) 
children were required to hand in their inhalers to 
the school office or class teacher and then to use 
them under supervision when necessary or at 
specific times during the day Children were allowed 
to keep and administer their inhalers themselves in 
10% of primary and 50% of secondary schools. The 
remaining schools had a flexible approach and 
adapted to the individual child. 

Only 8% of pmmary and 15% of secondary 
schools reported that teachers had received any 
instruction in the management of health problems. 
This information was often gained from voluntary 
first aid or health education courses and so was not 
necessarily specific to children. Many schools (40%) 
said that teachers were worried about their lack of 
preparation to cope with an attack of asthma and in 
some instances about the lack of suitable facilities 
for such an event. They also thought that they were 
not always aware 1f a child had asthma. Primary 
schoolteachers were concerned about the extra time 
needed to ensure that children took their medica- 
tions Loss of schooling and reduced participation in 
sport were mentioned as problems by 17% of 
schools. Most schools said that children with asthma 
were encouraged to take part in sports as normally 
as their condition allowed. 


Discussion 


The number of children known to have asthma by 
the schools in this survey varied from 0 to 12%. The 
mean figures of 3-6% in primary and 2-9% in 
secondary schoolchildren are similar to the number 
of children diagnosed as having asthma ın previous 
community surveys? > but almost certainly under- 
estimate the prevalence of recurrent wheeze that 
would respond to treatment for asthma.? In Notting- 
ham there is no systematic method by which schools 
are informed if a child has asthma. Most schools 
depend on parents to volunteer this information, but 
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we do not know how reliable’ this system” 8° A 
substantial number of children were not allowéd to 
keep their inhalers with them during. school hours 
and had either to request them or rely ‘on their 
teachers to supply them when necessary. Childrési, . 
may feel inhibited m having to approach a teacher 
for their medication, and as teachers had received 
no training m this area and were unsure when 
treatment should be given it is unlikely that inhalers 
were being used optimally. 

This survey has identified certain questions 
about the management of asthma in schools that 
need more detailed investigation. Firstly, how well 
are schools informed about pupils with asthma? 
Should a more formal means of communication be 
established between family practitioners and the 
school health service, so that the latter can ensure 
that teachers are made aware of medical problems? 
Secondly, how much access should children have to 
their inhalers? There are strong arguments for 
allowing children to keep bronchodilators required 
for symptomatic relief, although teachers may need 
more reassurance about their safety If prophylactic 
inhalers are needed in school they could be more 
justifiably handed over to the teachers. Thirdly, 
should teachers be given instruction in the manage- 
ment of childhood ulnesses, either in teacher train- 
ing or later in their career, so they feel better 
equipped to supervise children with common health 
problems? The school medical service ıs available 
for advice but perhaps could play a larger role in 
educating teachers and in the supervision of children 
with asthma. 


We are grateful to Dr E More and Dr E J Hiller for their support 
and interest in this study 
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Serological zvidence of herpes simplex virus infection in atopic 


eczema 
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Departments of Chéé Heath and “trology, University of Manchester, Booth Hall Children’s Hospital, 


Manchester 





SJMMARY Twenty threc o? 13 patieats (20%) with 
acopic eczema had neutralising antibcdies to herpes 
sinplex virus compaec wih 34 of 113 matched 
ccntrols (30%), an xcsgrif cant difference. This 
suegests that childrer with atopic eczema are no 
more likely to acquire he-pessimplex _nfection than 
normal children. 





While pétients with atop:c eœema are notoriously 
susceptible to severe skin infections with the herpes 
simolex virus,’ it is not zear wether trey are more 
proge to herpes simplex infeccion thar children of 
the same age without aicric eczema. We therefore 
looked for serological evidemce of herpes simplex 
infection in a group of chiHirer with atcpic eczema 
and compared the serooositivty rate at different 
ages with control children 3f the same ege and sex 
admitted to hospital . 


Pafieats and methods 


Patiemts with atopic eczema from the north west of 
England wao attended te cesartment of child 
health at cur hospital were stadied. Elood was 
routinely taken at the firs- visit from tFose most 
severe y affected to exclude immtne deficency and 
to estimate the serum IgE co icentration. Serum 
samples from 121 consecut we patents (81 boys and 
40 girls) collected betweer January 1982 and July 
1984 were available for study No special enquiries 
were made about a previous history suggestive of 
herpes simplex infection, bet a farcher five patients 


from whom blood was taken specifically because of 
herpes simplex infection were excluded. 

These patients with atopic eczema were matched 
against children of the same age and sex from the 
catchment area of the North Manchester Regional 
Vims Laboratory, who were referred to hospital 
during the study period and from whom blood was 
taken to exclude virus infection. The request cards 
accompanying the blood specimens were examined, 
andıf 2czema, herpes simplex, or malignant disease 
were mentioned the specimen was excluded. 

Complement dependent serum neutralising anti- 
bodizs to herpes simplex virus type 1 (strain WR3) 
were detected by a modification of the microneut- 
raliseticn test of Pauls and Dowdle.? Heat inacti- 
vatec serum samples were tested in quadruplicate at 
dilutions of 1:5 and 1:10. Any serum that contained 
neutralising antibodies at a dilution of 1:5 was 
regarded as seropositive. 


Results 


The results are summarised in the Table. When 
finding= :n children aged 6 months or less were 
excluded {as their antibodies were probably mater- 
nal in or.gin) 23 of the 113 patients (20%) had 
antibodies to herpes simplex virus compared with 34 
of the 113 controls (30%). The difference between 
the two groups was insignificant (y?7=2-34, p=0-12) 

Patients cver the age of 6 months showed a 
progressive increase in the incidence of antibodies to 
the virus with age, whereas the increasing incidence 
with age was less consistent in the control group. 


Table Meutralising herpes simp.ex wras antibodies in childrer: with ectopic eczema and control children 














Age Patents Centrois 

Boys Set Total (%) Bous Giris Total (%) 
<7 months 04 Ms 38 (37) 4 1/4 58 (62) 
7-23 monts 125 cD 135 (3) VS 4/10 8/35 (23) 
2-4 years 130 ESE) 1046 (2) gao 1016 16/46 (35) 
5-14 years 1022 Zia 12/32 EN V2 5/10 1032 (1) 
Total* 18/77 S 23113 (20) -ST 19736 34/113 (30) 


“Not includ ng subjecte under 7 months (se text) 
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Discussion 


As in any hospital based study the patients in this 
report were selected because their eczema was 
either unusually severe or particularly refractory to 
treatment. Such patients are possibly more suscep- 
tible to herpes simplex infection than children with 
milder eczema. The control group was also imper- 
fect ın that the controls were not drawn from exactly 
the same geographical area as the- patients, they 
were not matched for social class, and some of them 
possibly had eczema 

The results showed that there was no significant 
difference between the overall herpes simplex sero- 
positivity rates of the two groups, which were similar 
to those reported for Edinburgh children in 1967.7 
Our findings suggest that children with atopic 
eczema are no more likely to acquire herpes simplex 
infection than normal children. The severity of 
initial herpes simplex infections m some children 
with atopic eczema, combined with troublesome 
recurrent herpes infections in others, may give rise 
to a false clinical impression of a greater incidence of 
infection. Our results do not indicate what propor- 
tion of initial herpes simplex infections were sub- 
chnical, skin infection, or gingivostomatatis. We 
have been unable to produce serological evidence to 
confirm the claim that children with atopic eczema 


are more often infected with the virus than, normal 
children,* and the general claim that these children 
are more susceptible to viral infections’ requires 
further substantiation. ‘. 


We thank Professor Garcta de Lomas, who did much of the 
laboratory work during a sabbatical visit to the Regional Virus 
Laboratory, and Professors M Longson and $ Shuster for their 
helpful comments 
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Carbon monoxide concentrations in infant deaths 
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SUMMARY Carboxyhaemoglobin measured in 50 
infant deaths showed no significant difference be- 
tween home and hospital deaths nor between 
explained and unexplained deaths. Carbon mon- 
oxide toxicity 1s unlikely to have an important role in 
the pathogenesis of sudden infant deaths. The 
generally low carboxyhaemoglobin concentrations 
are probably due to endogenous production. 





Carbon monoxide poisoning as a factor in the 
pathogenesis of sudden infant death has been 
questioned.' Previous studies have been limited to 
North America,” 3 and carboxyhaemoglobin values 


for infant deaths in the United Kingdom seem to be 
unavailable. 


Patients and methods 


A consecutive series of 50 infants who died in South 
Yorkshire aged 1 week to 2 years was studied 
between January and November 1985. There were 
12 hospital deaths with ascertainable cause (group 
A), 11 explamed deaths at home (group B), and 27 
unexplained deaths at home (group C). The boy to 
girl ratios ın groups A, B, and C were 4.8, 4.7, and 
17:10, respectively In group A the duration of 
admission to hospital varied from one day to one 
year. 
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Carboxyhaemogbtin ‘was measured using the 
spectrophotometric -echnique of Fatsumata et al 4 
This method does rct ave a positive bias when 
analysing. samples certaimng a high proportion of 
fetal haemoglobin. Values for 16 summer home 
deaths and 22 winter cme deaths were compared to 
evaluate the possible effect of differences in seas- 
onal comestic ventieton The Menn-Whitney U 
test was the statistical m2‘thod used 


Results 


No assœnation was feur between carboxyhaemo- 
globm concentrations am postmcrten interval nor 
between carboxyhaer-.oglaoin conceatrations and 
ag? Meen carboxyhaer>gbobin concentrations for 
groups A. B, and C were 2-9% (range <0:5-6-7%), 
22% (rarge <0-54%}, and 1:9% (range <0-5- 
4:T%), respectively The difference in carboxy- 
haemaglosin values oerween explained deaths 
(groups A. and B) and uaezplained deatas (group C) 
was not s.gnificant. Nc sgmuñcant diference was 
fourd in values between beys and girls (between all 
groups! nzr for values cttamed for simmer and 
winter home deaths. 


Discussion 


The lack of significant difference in carbexyhaemo- 
globir valles between the explained and unex- 
plained deaths and between home and hospital 
death: argues against carson monoxide poisoning 
being a siguficant factor 12 the pathogenesis of 
sudden infaxt deaths 

Carton mznoxide 1s normelly zeneratec endoge- 
nously ın the body from ha2+ oglobin degradation; 
while 1t precise physiology is s‘i I unclear, diffusion 
througl the -ungs ts a recognised mechanism of 
eliminaron. Consequently pneumonia cr other 
disease ‘hat incerferes with pulmonary gas exchange 
may resaltin raised carboxylaacm globin coacentra- 
tions Tanis may explain twe relatively higf values 
recordec for inzants dying in spital; one intant had 


zy omegalovirus pneumonia and the other had 
alveolar immaturity associated with prematurity. 

Among infant deaths at home in Michigan (USA) 
carbon monoxide toxicity was found not to be ¿ 
Sgrificant factor.? On the other hand, carboxy- 
haemoglobin concentrations in excess of 5% were 
found in stx of 141 infants aged less than 2 years in 
Chicago (USA).? Two had considerably raised 
velues (34 and 49%) and were thought to have died 
from associated asphyxia. The values were much 
love: in the other four, and of these three had 
pmeumonia 

Faulty combustion in domestic heating and cook- 
ing appliances is a potential source of exogenous 
carmon monoxide. If the carboxyhaemoglobin con- 
centrations among the home deaths were the result 
of sch emission lower values among infants dying in 
summer, when home ventilation would be likely to 
be more efficient, would be expected compared with 
winter concentrations. This was not found, suggest- 
ing tia” the carboxyhaemoglobin present was mainly 
derived from endogenously generated carbon mon- 
oxide. 


This stad} was funded by the Foundation for the Study of Infant 
Deaths 
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Group B streptococcal infection presenting as sudden death- 


in infancy 
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SUMMARY Two infants aged 3 and 8 months were 
found dead in their cots. Postmortem cultures 
yielded group B streptococci from multiple internal 
sites, and cytomegalovirus was also isolated from 
the lungs of one. These cases show the value of 
mucrobiological culture in the investigation of sud- 
den infant death. 





Serious imfection with group B streptococci may 
occur at any age but has been seen most commonly 
in neonates ! ? An early onset disease with respira- 
tory distress and septicaemia or meningitis may 
develop within the first week of life as a result of 
acquisition of the organism from the mother at 
birth; this occurs particularly in babies of low birth 
weight and when there is prolonged or complicated 
labour or premature rupture of the membranes. 
Obstetric factors are thought to act by increasing 
the dose of the organism or the time the baby is 
in contact with it or by exposing the baby to 
the organism at an unusually early stage of 
development.* Another component of the problem 
may be that young babies lack the protective effect 
of a commensal flora on the body surfaces. Later 
onset disease in neonates often features meningitis 
and 1s thought to be due mainly to cross infection 
from staff or other babies in the nursery 

Beyond the neonatal period serious group B 
streptococcal infection becomes much less 
common.” In a review of reports to the Public 
Health Laboratory Service systemic infection in 
neonates outnumbered that in older infants by 10 to 
one.* The sources and predisposing factors of 
infection in this later age group are largely un- 
known. We report two rapidly fatal infections in 
infants, one with a concurrent cytomegalovirus 
infection. 


Case reports 


Case 1. A 3 month old breast fed boy, who was 
developing normally, visited Yorkshire with his 
parents in December 1985. On the day after their 
arrival he was restless and sniffling, as though he 
had a congested nose. He was put to bed at 1300h 
that day and found dead at 1630h. 


Necropsy was performed on the second day after 
death. There was oedema and vascular congestion 
of both lungs and some congestion of the liver. The 
thymus and spleen were enlarged with weights of 40 
and 35 g, respectively (normal reference weights 1) 
and 16 g). There was no macroscopic evidence cf 
meningitis. Histological examination of the lung 
revealed an interstitial pneumonitis, but no in- 
tracellular mclusions were found in this or other 
tissues examined. 

Postmortem specimens yielded a pure growth of 
tetracycline resistant group B streptococci: from 
lung, spleen, and cerebrospinal fluid (CSF). Typing 
of the organisms, at the Division of Hospizal 
Infection, Colindale, showed that they were all type 
Ia/c and susceptible to phages in the Colindale group 
B streptococcal typing set. Culture of specimens in 
the department of virology, Leeds Public Health 
Laboratory, yielded cytomegalovirus from lung but 
not from nose, throat, or CSF. 


Case 2. A healthy 8 month old girl, still partly breast 
fed, lived with her parents and one sibling in North 
Yorkshire One day in December 1985 she de- 
veloped a slightly hoarse voice and was noticed to be 
more ‘clinging’ than usual. The next day she was put 
to bed in seemingly normal health at 2030h but was 
found dead the next morning. 

Necropsy performed on the day after death 
showed petechial haemorrhages in the thymus and 
pericardium and oedematous, congested lungs 
weighing 180 g (normal reference weight 109 g). The 
spleen was congested and the thymus weighed 30 g 
(normal reference weight 8 g). Histology showed a 
focal interstitial pneumonitis, but no intracellular 
inclusions could be found 

Postmortem specimens yielded tetracycline resis- 
tant group B streptococci from the nose, both main 
bronchi, lung, blood, and spleen but not from CSF. 
Typing in the Colindale laboratory showed that all 
isolates were type Ia and resistant to bacteno- 
phages. CSF culture yielded no viruses. 


Discussion 
The heavy growth of group B streptococci from 


multiple systemic sites in these infants is good 
evidence of the cause of infection and death. 


ae 
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Meningitis ıs often seen. as a feature of group B 
streptococcal infection at this age, and in one of our 
datierts: the orgahisaa was isolated from the CSF. 
The finding of cytomegalovirus in the lungs of the 
ùrst patient could oe simply coincidental, but it 
raises the possibility that cute viral disease might 
underlie and potentiete group B streatococcal infec- 
ton ir some paten s. 

An impressive asp2ct of these infections was the 
rapid course to deatk, giving no time to establish a 
diagnosis or begin treacment. A similar rapidly fatal 
course was noted in 59% of infants who died in a 
recent survey of group B streptococcal disease in 
Bzitain.* including ome bety who, ike ours, was 
fcund cead in his cot. A “ew years ago one of us 
reported a young adult with systemic group B 
streptococcal infectiom who, in simi.ar style, was 
urexpectedly found dead -r his ted’ 

The presentation ard imitial necropsy findings 
suggested a diagnosis of the sudden infant death 
syndrome, which has been defined as “the sudden 
unexpecred death of aa infert ın whica a thorough 
po:tmortem examinaticr fais to reveai an adequate 
carse of death”;® witkcut microbiological culture 
the- diagnosis of acute streptococcal septicaemia 
would heve been missad. 


We thank Drs M Mowbray and J Partha for their help in the 
umvestigation of these patients and for permission to publish the 
details, and the Division of Hospital Infection, Central Public 
Hza th Laboratory, Colindale, for typing the streptococci 


Refesences 


Eckhoff TC Group B streptococci ın human infection In. 

Wannamaker LW, Matsen JM, eds Streptococci and streptococ- 

ca: diseases recognition, understanding and management New 

Yetk Academic Press, 1972 533-43 

2 Tharmoorthh MC, Dajanı AS. Systemic infections due to 

grcup-B streptococci a7 year experience at a childrens hospital 

In Holm SE, Chnstensen P, eds Basic concepts of streptococct 

ana streptococcal diseases Chertsey, Surrey Reedbooks, 1982 

291-2 

Parser MT Infections with group B streptococci J Antimicrob 

Chemother 1979 5 (Suppl A) 27-37 

Mayon-White RT The incidence of neonatal group-B strepto- 

coccal disease in Britan In Holm SE, Chnstensen P. eds Basic 

concepts of streptococa and streptococcal diseases Chertsey, 

Surrey Reedbooks, 1982 305-6 

5 Burrham M Rapidly fatal group B and G streptococcal 
infechons in adults J Infect 1980, 2: 279-81 

é W.pslesworth JS Permatal pathology (Major problems in 

p@hclogy Vol 15) Philadelphia. W B Saunders, 1984 418-29. 


Correspondence to Dr M Barnham, Department of Microbiology, 
Fnarage Hospital, Northallerton, North Yorkshire DL6 1JG, 
England 


Recervec 27 October 1986 


r- 


Archives of Disease in Childhood, 1987, 62, 421-427 ale ; 


Personal practice 


Management of urinary tract infection 


R H R WHITE 


Department of Nephrology, The Children’s Hospital, Birmingham 


The urinary tract is a common site for bacterial 
infection in childhood. Population screening for 
bactenuna has revealed a slight male preponder- 
ance ın the neonatal period, but thereafter it 1s more 
prevalent in girls, becoming as much as 50 times 
more common by the age of 5 years. Follow up of 
asymptomatic bacteriuria ın schoolgirls has failed to 
show any convincing evidence that its discovery by 
screening can matenally alter the outcome. In 
preschool children the difficulties encountered in 
obtaining uncontammated unne samples, together 
with the low acceptance rate, militate against cost 
effectiveness * Moreover, most renal scars observed 
are already present at mitral investigation,° and their 
prevalence in infants is, disappointingly, as high as it 
is in older children.‘ 

The practising paediatrician should therefore be 
concerned mainly with the management of symp- 
tomatic urinary tract infection (UTI), and the two 
basic aims of treatment are the relief of symptoms 
and the prevention, or at least lumitation, of damage 
to the renal parenchyma. Experimental work in 
refluxing piglets has shown that the scarring process 
can be initiated within one week of introducing 
pathogenic bacteria into the bladder,’ and there ts 
good reason to believe that this may apply to 
children. Treatment with antibiotics of first infec- 
tions in young children should therefore be regarded 
as a matter of urgency The wide range of suitable 
antibiotics now available has made treatment a 
comparatively simple matter Management, how- 
ever, is more than just eradicating infection, it 1s 
also concerned with diagnostic reliability, alleviation 
of associated symptoms not directly due to bacten- 
uria, assessment of underlying structural abnormah- 
ties and the potential nsk of future upper tract 
damage, and careful follow up of selected at risk 
patients throughout the growth period. 


Clinical diagnosis 


Despite the avatlability of simple and reliable 
techniques, the diagnosis of UTI in practice remains 
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haphazard I am still referred patients who have 
been given antibiotics without having had a urine 
culture taken beforehand and often without ad- 
equate physical examination. It should be remem- 
bered that, at initial investigation, one third of gris 
are found to have vesicoureteric reflux and one fifth 
associated renal scarring (reflux nephropathy),? so 
that imaging of the urmary tract is mandatory in 
proven cases. How far unconfirmed cases should be 
subjected to invasive diagnostic procedures often 
presents a dilemma 

Careful history taking and physical examınaton 
are fundamental. The dysuria caused by genital 
inflammation, especially common in prepubertal 
girls, and that caused by UTI are indistinguishable. 
Urge incontinence is often accompamed by vulvitis 
and constipation, and the latter may cause quite 
severe, intermittent abdominal pain, especially in 
the left flank where ıt is liable to be misinterpreted 
as having a renal origin. Abdominal examination 
should therefore take note not only of whether the 
kidneys and bladder are palpable but also of 
whether the descending colon 1s distended. Rectal 
examination is rarely called for, but failure to 
mspect the genitalia 1s inexcusable as vulvitts 1s 
many times more common than UTI and ıs often 
responsible for a raised urinary leucocyte count 
Examination should also include measuremert of 
the blood pressure and neurological screening for 
evidence of sacral nerve root defects 


Bacterial diagnosis 


Confirmation of the diagnosis of UTI requires 
demonstration of the presence of pathogenic bac- 
tena in the bladder urine by cultural techniques 
Infecting species are mostly enterobacteria—for 
example, Escherichia coli, Klebsiella species, and 
faecal streptococci. Proteus infection sometimes 
complicates obstructive uropathy, but this organism 
often colonises the male genitalia, when it may 
cause diagnostic difficulty. Staphylococci rarely 
cause UTI in children. Unfortunately, there are no 
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Ample ‘dipstick’ tes’s thet are completely reliable; 
taose zased on bacter al consumptio. of the already 
muinimel-urinary gluccse <cncentrations, or on con- 
version of urinary ni rate to nitrite, zan be taken as 
good evidence of UTI when they yield positive 
results but unfortuna-ely nave unacceptably high 
false negative rates ® The nost widely used cultural 
method 1s the viable colosy count, which relies on 
tke ‘act that bacteria ‘ncutated in the bladder urine 
a’ body temperature wu. have mcltiplied many 
times m two to three hours, whereas contaminant 
bacteria washed off tke geritaha dunag voiding will 
net. A significant colomy count 1s >1)5/ml; border- 
lime counts of 10*-_@/ml can be regarded as 
urc:mportant if there 13 a mixed grcwth but may 
require repetition 1f associzted with £ single patho- 
gen. The reliability of this nethod depends, firstly, 
or the wrine specimer having beer obtained by 
‘clean cezch’ or midstream technique end, secondly. 
on the midstream sample s2ing plated out within 
onz hour of voiding. Provided that the genitalia are 
clean, astiseptic swab>‘ng is unnecessary. 
Liformation obtained from mothers often reveals 
tha the specimen has deem carefully collected at 
home at 0730h, reackes the doctor’: surgery by 
0909h, and is later despatch24 to the Beal hospital 
lab-ratory, so that a delay or some thre+ hours is not 
uncommoa. Contaminert bacteria will continue to 
pro “ferate at room temperature to vieti borderline 
or even ‘significant’ counts aid, as they are entero- 
bact2ria themselves, di-finc:.on from wue bacten- 
uria may te impossible. |f a delay between mictur- 
itior nd culture is unave:cable mezabolism of 
contaminants can be invbited by ether refrigera- 
tion at 0-<‘C or the addi:ion of sodium borate to the 
specmen. The problem. can also be overcome 
simpy by _noculating a cipslide, by either immer- 
sion or ‘dipstream’ technique.* Colony counting has 
fortunately obviated the reed for cathetensation in 
childsen o.d enough to “oid azine on request, but 
thereremaias a problem m very young children The 
application of a Hollister L-baz, in which the voided 
unnesesps through pore: nto a separate space that 
isolates it from contact with the perineum, ts an 
accep able initial procedure in taat a negative result 
reliakzy excludes UTI. As a result of the the high 
false positive rate, however bag specimens that yield 
raised bacterial counts must be sepeated ard, if doubt 
remañs, a suprapubic aspirat-on may be required. 
The paediatrician with a special interest in renal 
disorcers wil find a simp € microscop2 and Fuchs- 
Roser hal le icocyte counting chamber of great help 
in the outpatient chnic. Wita the mirimum of 
trainicz, bacteria and cells can be identified and the 
latter counted. Routine Hema-Combistx testing 
and m=rosccpy has been tne practice in my renal 


cinic for more than 20 years and has the twofold 
advantage that the accompanying parent can be 
warned of a possible UTI or reassured as appropri- 
a and that only those samples that show suspicious 
acnormalities (about 10% of the total) need be 
submitted to the microbiology laboratory for the 
more costly procedure of culture and sensitivity 
testing. In a prospective survey we failed to identify 
either bacteria or leucocytes in only 6% of infected 
specimens, whereas 15% of uninfected samples gave 
leacocyte counts >10/mm3, 7 indicating that pyuria 
is ess reliable evidence of UTI, contrary to popular 
belief. 


In~estigation 


It is still widely taught that girls do not need to be 
investigated unless UTI ıs recurrent. This 1s an 
unwise policy, particularly in preschool children, 
wh= are vulnerable to upper tract damage if 
ves coureteric reflux is present. Imaging of the 
urinary tract should be carried out after treatment of 
the first documented infection, preferably after an 
interval of twc weeks, to allow acute inflammation 
to subside 

Tre conventional method of visualising the upper 
unmary tract is intravenous urography (IVU). This 
entails both venepuncture and radiation, and tn 
older children it 1s being progressively replaced by 
ultrzsonography as radiologists gain experience with 
this aon-invasive technique It 1s prudent to combine 
this procedure with a plain abdominal radiograph to 
exclude radio-odaque calculi and facilitate review of 
the limbosacrai spine At present we still perform 
IVU in proven UTI in children less than 3 years old, 
but in older children, and in younger ones where 
doubz exists about the diagnosis of UTI, we have 
founc ultrasonography to be a reliable screening 
procedure. When abnormalities are revealed IVU 1s 
perfo-med subsequently. In a comparison of simul- 
taneous ultrasonography and IVU ın 100 children 
with JTI it was recently reported that ultrasono- 
graphs missed 12 out of 37 abnormalities detected 
by [V_J.8 As these consisted mostly of minor urinary 
tract diletation and there was only one instance of 
failure to detect serious scarring, however, these 
results may be regarded as encouraging. 

Conventional, fluoroscopic voiding cystoure- 
thrography is tke only fully relable means of 
diagnosing vesicoureteric reflux. Fluctuations in the 
excreticn curve of technetium labelled diethylene 
triamirorenta-acetic acid may suggest reflux but the 
discrimination from intermittent partial obstruction 
is poor, end the anatomical detail needed to plan 
treatment cannot be obtained by this method. The 
instillation of a redionuchde into the bladder may 


yield semiquantitative information and minimises 
the radiation hazard but does not eliminate the need 
for catheterisation, which, in inexperienced hands, 
can prove so traumatic to a small child. We have 
solved this latter difficulty by having the catheterisa- 
tion performed by our urodynamics nurses, whose 
success is attributable not only to their technical skill 
and experience but also to their patience and 
sympathy in first explaining the procedure to par- 
ents and children. We therefore continue to perform 
cystourethrography routinely ın children under 5 
years old, even in the light of a normal IVU, which 
can sometimes be obtained despite the presence of 
appreciable reflux, and ım older children if renal 
scarring 1s seen on the IVU. It 1s not a good practice, 
however, to perform cystourethrography without 
first having reviewed the IVU or ultrasound films as 
an occasional child with UTI will show, for example, 
pelviureteric obstruction, and cystourethrography 
would become a needless investigation. 

Whue radiological investigation of the unnary 
tract may seem straightforward, in practice a num- 
ber of difficulties are encountered and attention to 
detail is essential. For some 15 years it has been the 
practice at this hospital to hold weekly meetings of 
nephrologists, surgeons, and radiologists, at which 
current radiographs, ultrasound scans, and 
radionuclide scans are reviewed. This ıs an impor- 
tant occasion that improves communication, to the 
benefit of the patients, and facilitates discussion of 
techniques. It is widely used by district hospital 
paediatricians as a means of obtaining expert 
radiological opinion, and from our observations it 1s 
clear that techniques vary considerably A common 
fault ıs inadequate bowel preparation before IVU, 
leaving the renal outlines concealed by gas and 
faecal shadows. As most children with UTI have 
unrecognised constipation pretreatment with laxa- 
tives 1s essential. Deficient cystourethrographic 
technique is also common; failure to take post- 
micturition films and to include the renal areas make 
it impossible to assess the severity of reflux 


Treatment with antibiotics 


While there is now a bewildering array of urinary 
antimicrobials available, most are needed only for 
dealing with the problem of bacterial resistance, 
which is fortunately rare in childhood, and the list of 
antibiotics for regular use ıs best confined to a few, 
well tried drugs. Most intial infections are caused by 
bacteria that are sensitive to tnmethoprim, and in 
young children, in whom it is generally advisable to 
begin treatment without awaiting the result of 
laboratory sensitivity tests, this is the drug of choice 
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It need be given only twice daily. Even first 
infections are often at least partially resistant to 
sulphonamides, nowadays, and co-trimoxazole has 
no advantage over plain trimethopnm. . 

Nitrofurantoin 1s equally effective but may cause 
nausea and vomiting, especially in young children 
who can only take the liquid preparation. Although 
four doses a day are recommended, ın practice two 
are adequate Nalidixic acid can also be used, but 
parents should be warned of the possible occurrence 
of severe headaches and vomiting due to a hyper- 
sensitivity reaction causing benign intracranial 
hypertension ° Amoxycillin and cephalexin are also 
suitable for short term use, but bacterial resistance 
readily develops, and these drugs are unsuitable for 
prophylaxis. 

The recommended duration of treatment has 
varied from six months to a single dose. Controlled 
comparisons of treatment for six months versus two 
weeks! and one week versus a single dose?! have 
shown the shorter courses to be equally effective 
Longer treatments merely postpone the next relapse 
and are unnecessary except where prophylaxis is 
indicated. The pharmacokinetics of trimethoprim 
indicate that this drug 1s suitable for single dose 
treatment,!? which has obvious advantages in terms 
of both cost and compliance and is therefore an 
appropriate way to treat infrequent, recurrent UTI 
in children with radiologically normal tracts. In 
children aged less than 5 years, in whom the risk of 
reflux nephropathy ıs higher, it ıs wise to follow the 
treatment of first infections with a single nightly half 
dose of the same antibiotic until investigation has 
been undertaken 

Low dosage chemoprophylaxis 1s indicated in 
children with appreciable reflux, in children await- 
ing surgical relef of urinary obstruction, and in 
selected patients with neuropathic bladder who 
experience repeated symptomatic UTI or in whom 
there 1s considered to be a risk of upper tract 
damage. Asymptomatic bacteriuria in the child with 
a radiologically normal urinary tract requires no 
treatment as there is a high spontaneous remission 
rate, and treatment may be followed by symptomatic 
relapse.’ Prophylaxis plays a useful role, however, 
in those puzzling prepubertal girls who experience 
repeated, symptomatic infections despite a normal 
urinary tract and lose much school time. It may have 
to be continued until the menarche, and parents 
require sympathetic explanation and reassurance 
that such prolonged treatment ıs not harmful. The 
two most used drugs are trimethoprim and nitrofur- 
antoin, both given in a single nightly dose of 1-2 
mg/kg/day. Older children can take the slow release, 
encapsulated nitrofurantoin preparation, ‘Macro- 


‘dantin’, which eliminates nausea. 
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2. libezak fluid intake shculd be encouraged because 
tie ensuing polyuria exerts a bladder washout 
fect, which helps tc reduce bacterial colonisation. 
Children with symptomatic UTI generally experi- 
eace irvoluntary frecuency, but those without this 
s-anptem should be discouraged from ‘holding on’ 
(as they often do when voiding cau-es dysuna) as 
tkis wil lessen the washcut effect. 

The treatment wich antibiotics >f bacteriuria 
typically gives prompt <elief from dysuna, but urge 
imeontinence, with o: without nocturnal enuresis, 
ofen persists. In a usodynamic study of 37 girls 
w--h reJux we found zhat these symptoms corre- 
lad strongly with the finding of detrusor insta- 
bi ty, which was present in as many as 28 patients. 
Uczze syndrome seems to be an associeted condition 
raner than the cause of UTI. Some important 
relations between urge syndrome, constipation, and 
UTI have emerged from years of clirical observa- 
tion’* ard have recent.y be22 confirmed by means 
of combined urodymamic studies and rectal 
manometry. The Figise attempts to =xplain these 
relztions, from which i: is evident that successful 
management of urge incontinence ought favourably 
inflmence the treatment of UTI. 

Cssappointingly, treetmert with anticholinergic 
druzs has, in our experi2ace, been associated with a 
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high incidence of both therapeutic failure and side 
e*fects.'4 The key to the problem is defective 
p2riaeal muscular relaxation, the result of ‘holding 
oF n an attempt to prevent wetting. Simultaneous 
contraction of the urethral and anal sphincters 1s 
umavoidable because of their common nerve supply. 
The increased sphincter activity promotes faecal 
retention, and treatment of constipation is an 
essential component of management. I do not 
favour the aggressive regimen of daily enemas that 
has teen advocated but recommend the adoption 
of a high fibre diet and, if necessary, prescribe 
Se1oxot initially. Unfortunately, the suggestion of 
wkolewheat foods often meets with resistance, and 
success ultimately depends on patiently persuading 
the whole family to participate in dietary changes for 
their own benefit. 

As uninhibited detrusor systole prompts volun- 
tarz closure of the external urethral sphincter the 
intravesical pressure generated is often higher than 
tha: essociated with voiding © Cystometry shows 
tha-, as the bladder fills, these isometric pressures 
incsease until, sooner or later, they exceed the 
mazimum urethral pressure, at which point mech- 
anical leakage occurs. The child must therefore be 
traiaed to void urine sufficiently often to prevent 
this happening, usually at intervals of not more than 
two hours. Defective perineal muscular relaxation 
oftei defeats this aim, and it ıs the passage of soft, 
bulky motions without straining or discomfort, 
afforded by the high fibre diet, that facilitates such 
relarat.on. 

Sccc2ssful treatment of urge incontinence 1s 
desitatie as this condition serves to encourage both 
vulvitis and ammoniacal dermatitis of the labia, and 
these ir turn may aggravate sphincter spasm through 
increased sensory input and promote bacterial 
colorisation. Severe, symptomatic vulvitis usually 
respcacs to two to three weeks’ application of 
0-01% dienoestrol cream, which stratifies the epi- 
thelium and may yield a lasting effect. Asympto- 
matic vulvitis is almost normal in prepubertal girls, 
howe-e-, and requires no treatment; m the absence 
of diabetes mellitus or immune deficiency it 1s never 
caused by vaginal candidiasis, and antifungal 
creairs, so commonly prescribed, are useless. A 
small but none the less important deta] is that many 
schoo s, state or private, supply toilet paper that is 
abrasive. and girls with perineal soreness will not 
use ıt; tre remedy ıs to take soft tissue from home. 
Naturally, girls should be taught to wipe the anus 
backwards and bathe daily, but there is no evidence 
that more rigorous perineal hygiene helps, except 
where there is the problem of faecal incontinence 
resulting from severe constipation or more rarely 
from sacral neuropathy. 


Underlying defects 


Where imaging reveals an obstruction or the presence 
of calcul: ın the unnary tract surgical relief should be 
sought without delay to mimumise permanent renal 
parenchymal damage, and chemoprophylaxis should 
be maintamed until this has been achieved The 
management of neuropathic bladder has been trans- 
formed by the introduction of intermittent self 
cathetensation as an alternative to urinary diver- 
sion. Our comparatively recent experience suggests 
that, provided the patient ıs initially instructed ın 
correct catheter technique and regularly monitored 
by skilled and sympathetic nursing staff and that 
faecal incontinence can be minimised by dietary 
management with or without laxatives, bacteriuria 
can be satisfactorily controlled by means of chemo- 
prophylaxis. Indeed, ın the absence of reflux or 
upper tract dilatation it 1s worth a tnal without 
regular antibiotics, and it 1s questionable whether 
asymptomatic bacteriuria in such patients needs 
treatment 


Vesicoureteric reflux 


The relation between vesicoureteric reflux and renal 
parenchymal scarring ıs firmly established and the 
term reflux nephropathy 1s preferred to chronic 
pyelonephnitis.16!7 We previously reported that 
98% of scarred kidneys were drained by refluxing 
ureters and that the incidence of scarring increased 
with the severity of reflux '® The scarring produced 
experimentally ın pigs with reflux and sterile urine is 
not comparable with human reflux nephropathy in 
that it entailed obstruction, through progressive 
occlusion of the urethra.!* There 1s little evidence, 1f 
any, that childhood reflux nephropathy occurs in the 
absence of UTI at some time In our series 47% of 
kidneys drained by refluxing ureters were not 
scarred,'® and it now seems clear that intrarenal 
reflux must also be present if scarring 1s to develop. 
This ıs caused by the fusion of neighbouring papillae 
during embryogenesis to form compound structures 
in which some of the collecting ducts emerge in a 
concavity rather than tangentially to the surface ”” 
The development of typical, coarse renal scarring in 
the absence of reflux 1s, in our experience, quite 
rare © Whether P fimbriated E. coli, which adhere 
to uroepithelium through recognition of receptors 
related to the human P blood group, are capable of 
inducing pyelonephritic scarring by ascending the 
non-refluxing ureter, is still controversial.2! An 
equally reasonable assumption is that the scarmng 
had been caused by past reflux that had resolved 
spontaneously. 

The essential aim of treatment of reflux is to 
protect the renal parenchyma from infection and the 


tes 
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subsequent development of scarring ‘As dt is not 
possible to diagnose intrarenal reflux reliably during 
hfe those children at nsk of reflux nephropathy 
cannot be accurately predicted, and it must be 
assumed that all children with vesicoureteric reflux 
have the potential for scarring. The few reports of 
radiologically diagnosed intrarenal reflux, however, 
have all been in children aged under 5 years; 

moreover, the incidence of new scar formation 
declines steeply after the age of 7.1°” ? Thera- 
peutic endeavours are therefore more likely to be 
effective when concentrated on younger children 

There are two treatment options: the surgical 
correction of reflux and the maintenance of unin- 
fected unne. Although improved renal growth after 
ureteric reimplantation has been claimed, prolonged 
follow up of patients treated medically indicates a 
continuing trend towards resolution of reflux.!’ The 
Birmingham reflux study group recently reported 
the results of a prospective, controlled trial of 
operative versus non-operative treatment of severe 
vesicouretenic reflux, which showed no sigmificant 
differences in renal function, renal growth, the 
development of new scars and progression of 
existing ones, and the incidence of breakthrough 
UTI, after an observation period of two years.* 
This is a short duration of follow up for a chronic 
condition; the results after five years’ observa- 
tion, however, confirm the earher findings, 
and it is concluded that neither form of manage- 
ment has any particular advantage Further 
studies are continuing, but in the meantime the 
choice of treatment remains an individual one; the 
inconvenience of admission to hospital and a perma- 
nent abdominal scar, the relative risks of a surgical 
procedure compared with prolonged chemotherapy, 
and the likelthood of compliance with the latter all 
need to be considered in reaching a decision. 

If chemoprophylaxis 1s the option chosen, how 
long should it continue? An interesting finding of 
our study was that the development of new scars and 
the progression of existing ones occurred only 
during the first two years’ observation and not 
between two and five years. Moreover, these 
developments bore no relation to the occurrence or 
absence of breakthrough UTI during the first two 
years, so that an over obsessional attitude to 
chemoprophylaxis can no longer be justified My 
current practice is to continue chemoprophylaxis for 
not more than two years in older children, and in 
younger children until they are 7 years old, when the 
risk of further renal damage becomes minimal. 


Ongoing care 


Most children with UTI in whom the urinary tract is 
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stucturdily and functionel:y norma can return to 
general practitioner cere, tut a minority will suffer 
fom repeated infectons and may benefit from 
cmtinued paediatric sips-vision. These are mostly 
prepubertal girls; resclution usually occurs around 
the time of the menarche. although some girls later 
experience recurrence. wrh the adrent of sexual 
activity ‘and may need gudance. A small number 
o7 patients will reac: aculthood vith persistent 
relux tut normal kidn2ys. Prelimina-y information 
sizgests that they are not at greater future health 
rix than those without -eflux; the degree of 
reduction of renal function is related to the presence 
of renal scarrmg rather tkan the reflux itself.” 
These patients may therebcre be di-charged with 
rezssurence during adolescence 

Childzen with reflux sepkropathy sLould, ideally, 
be followed up in a paediztne clinic until physica! 
and renal growth have ceased, when a tinal radiolo- 
gical and functional essessment should be per- 
formed. When scarring is unilatera! a healthy 
cortralateral kidney will undergo sauctural and 
furctional hypertrophy 30 taat there 6 no measur- 
able redaction of total zlomerular filtation rate.! 
Th: development of persiszent prote nuria in the 
presence of scarmng, however, is usualy indicative 
of s2condary glomerular sclerosis, poss.bly owing to 
hyferfusion of surviving. undamaged n2phrons, and 
should be carefully moritored. A potential risk 1s 
hypertension and, on discnarge fron paediatric 
care, the patient withcut srotemuric should be 
advsed to obtain an annual blood pressure check 
from the general practit oner. Patients with either 
proinuria or extensive bicteral refux nephro- 
pathy are under threat cf impaired reral function, 
and 3ossidly end stage renal failure, ard should be 
refecred to an adult neptrologist fer ongoing care 

C=mpliance ıs a potential inpedimen: to success- 
ful ng term care, and it is essential to develop 
rapport with the patients anc their fam hes. Confi- 
denc2 is more likely to develop if consultations are 
unhwened and sympathetic. As children grow older 
they should be addressed directly eather than 
throcgh their parents, and old2: teenage-s should be 
encoaraged to attend the clinic unaccompanied, so 
thet personal health matters can be discussed 
pnveely. Most gurls will eppreciate a few words of 
counsel regarding the pil end pregnancy. Oral 
contracept ves are associated with an increased risk 
of h-pertension, and young women with reflux 
neph-opathy should be acvised to unde-go regular 
blooc. pressure checks; thes would very li<ely ignore 
advice to avoid the pill There is an increesed risk of 
bactenuria during pregnancy, and patierts should 
be cautioned to mentiom ‘reir previcus health 
probl=ms aż the antenatal cliniz to ensure vigilance. 


Conclusion 


Experience during the past 20 years, and the careful 
collection of data by research workers, has led to 
considerable rationalisation of the management of 
UTL It must be acknowledged that our inability to 
diagiose reflux, and particularly intrarenal reflux, 
ard in many cases to begin treatment before renal 
scarring develops is a major handicap Nevertheless, 
coxrect management may at least diminish some of 
th2 misery associated with symptomatic UTI and 
limit the progression of renal damage. 

The importance of accurate diagnosis and prompt 
treatment in children less than 5 years old cannot be 
ov2remphasised 
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Tke media, in its everycav portrayal of the lot of 
cntdre1 suggests that -Fey are often subjected to 
mce aid prolonged violence, which i- of a greater 
refrerrent of cruelty than ever before The aggres- 
sid~ meted to children & a good barometer of the 
amcunt in society, and judzing by tcday’s 2vents 
thas am 5unt is high. Ph=sial, emot:onad, and sexual 
baterings all seem tc >e escalating. Even the 
natcral events in the wor.c seem to be more violent, 
witk earthquakes, volcaa c eruptions, d-oughts, and 
star.aticn abounding. In many ways tke word has 
always teen so, but whet is new is the ease with 
whic w2 become acqueiz:ed with the >roblens as 
sour as they occur>They ace seen with g reality that 
wes intkinkable @ quarter of a century ago. The 
scale of ~idlence 1s now 3.1ch that many peopE are 
very wormed by it. 

For over a decade a few people have repeacedly 
saic chat violence begets violence and that the 
GIS) (garbage in garbaz2 cut) of the computer 
world is tae VIVO (violence m violence but) o? the 
humea world The crimes 9° icday seem <o be more 
bizarre tran before and arfect not onl7 the very 
young but also the very old In the eyes of some of 
the legal and medical profession there 1s a dear 
association between the evi as seen on videos and 
read in books and the subsz-juent actions. of cer-ain 
behclcers. Not everybody s affected by zeeing the 
extreely violent videos; az :he most it would seem 
to be = minty of the viewers, but the aze of the 
prob.em is unknown Socz2 y has alway: had the 
violea’ and the perverted aithin it; what viewing 
violence se2mis to do is to provo<e and release these 
tendencies. It lowers the reustance cf some who 
under corm al circumstance; are able to contain their 
deep, violet: feelings; they ther live cut what trey 
have seen. The warnings haz been given but heve 
passed unheeded until recently. 


Factors in -be increase in crime rates 
The crmme rate in the United States of Ameriza 


doublec in tne decade after 1953, and in the quarter 
of a cerzury after 1951 viol212e against the persen 
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increesed by a factor of 10. Two thirds of the 
burglers m our pmsons are under the age of 
21—scarcely out of the paediatncians’ age group. 
All th indicators of crime show an increase, which 
for homicide, rape, robbery, and assault 15s 
expcnential.! There are obviously many factors that 
affect zhe behaviours of a society, religion 1s one, the 
media is another. Over the last 25 years there has 
been a decrease in the practice of the former and an 
increase in the usage of the latter. The American 
child 13 said to see 11 000 murders on television 
before the age of 14 and 7:5 violent episodes per 
viewing hour.? The British child, by contrast, sees 
only fcur violent episodes per viewing hour, and 
those b2tween the ages of 6 and 11 view for 25 hours 
each week. An average American adult reads a 
book for a total of five hours each year. 


Video ‘sasties’ 


About two- years ago videos with a much higher 
order o= violence began to be imported into the 
United Kingdom. They became available to all ages 
Usually the violence is intimately interwoven with 
deviant sexual actions and the whole portrayed with 
such vivad reality as to make the viewer feel part of 
the scene. Children’s nursery rhymes and fairy tale 
stories down the ages have contained an element of 
violence, but ıt ıs wrapped up ın a fantasy that is 
quite apert from the real child’s world and, albeit 
frightening, can usually be rationalised by the child 
as pure fantasy The fairy tale ‘baddies’ always met 
their fate due, and good triumphed. In today’s video 
‘nasty’ evil tnumphs, and of good there 1s none. 
It was the quantum jump ın the order of violence 
and evil taat made some parliamentarians establish 
a parliamentary group inquiry. The report of this 
group has been published? but the work started long 
before parlament placed on the Statute Book the 
Video Recordings Act, which made it lawful to 
classify all video tapes, as a first step to protecting 
families against offensive videos. Paediatricians 
helped wita the questionnaires for the inquiry. I had 
misgivings initially about the paediatricians’ expen- 


ences; I thought it most unlikely that more than a 
few would know anything about these violent 
videos, despite the fact that the evidence was that a 
large proportion of their patients were viewing 
them. The misgivings proved to be ul founded. The 
survey of paediatricians was concerned only with 
experiences and opinions There had to be a start, 
and this seemed as good a way as any. The 
‘scientific’ way of testing the effect of video nasties 
on children would be to expose one group to them 
and perform an observational comparison with 
controls who had not seen them. No ethical commit- 
tee nor paediatrician would sanction this. We are in 
the business of alleviating suffering not admunister- 
ing it 


Paediatricians’ responses to the questionnaire on 
video nasties 


Many members of the Bntish Paediatric Association 
(BPA) were circulansed with the questionnaire 
designed by Lord Swinfen and myself to assess their 
experience and opinions on the video nasties. We 
endeavoured to avoid troubling members who were 
not involved with clinical practice with children or 
who were concerned with those too young to view 
the videos. There was a 38% response rate, which 
compares favourably with the 32% response to the 
BPA’s own request for information about its 1985 
Annual Meeting. (Personal communication.) It was 
surprising that 56% of those who responded had 
been aware of violent videos being an important 
factor in children’s and adolescents’ lives before the 
survey. Almost a third of the respondents usually or 
occasionally inquired about whether their patients 
viewed violent videos. About one ın six (14%) of the 
respondents had been given accounts of at least one 
patient whose emotional state or behaviour had 
been influenced by watching violent videos. About 
40% of those respondents who mquired about 
patients’ viewing patterns found, however, that the 
videos had influenced the children’s emotional or 
behavioural state.? 

No less than 70% of the paediatricians who 
responded were of the opinion that the viewing of 
video nasties was likely never to be helpful, but 4% 
thought that ıt could be sometimes helpful. No 
respondent thought that the video nasties could be 
often or always helpful. Ninety per cent of the 
respondents thought that video nasties were likely to 
be sometimes harmful, but 17% believed that they 
were always harmful. Less than 1% of the respon- 
dents thought that the video nasties were likely to be 
never harmful. 

One half of those respondents who inquired about 
their patients’ viewing patterns and had expenence 
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of violent videos being influential on their ‘patients’ 
symptoms thought that the experience of viewing 
these violent videos was either occasionally or 
usually harmful. One respondent thought that view- 
ing violent videos was either occasionally or usually 
beneficial. The acute symptoms associated with 
video nasties included nightmares, sleeplessness, 
and nocturnal enuresis. Two children were noted to 
regress to a younger behaviour pattern and depres- 
sion. Fearfulness and anxiety about being left alone 
were especially common Sometimes the children 
seemed to be absolutely terrified. The acute be- 
haviour disorders followed so closely after the 
viewing of video nasties that they are highly likely to 
be related. 

The long term effects will be difficult to assess 
because of the intervention of so many other factors 
in the child’s life and the child’s personality that 
makes him want to view this sort of material. One 
paediatrician commented ‘that for most children 
there are inbuilt defence mechanisms which allow 
compensation for the input of horror and pornogra- 
phy. However, I think that there are some suscep- 
tible children and adults who do not have this facility 
and who will be permanently damaged’. Intelligence 
may be a factor that aids the adjustment to the 
viewing of the violent videos, less intelligent chil- 
dren may not have the same ability to prevent 
copying the type of abnormal behaviour they see on 
a film. One doctor had encountered a 19 year old 
boy who, directly after watching a video at a friend’s 
home, went home and repeated the incident he had 
seen on the film by raping his 13 year old stepsister. 
The boy admitted that he had been influenced by 
the video film he had seen He had a low intelligence 
and came from a deprived family background. 


The family milieu 


Children receive their moral values and attitudes 
from their family from the early days. Today, many 
children are brought up in violent homes, amid 
unimaginable terrors, and often they become de- 
sensitised to violence and grow up with the belief 
that it is the norm These children may well regard 
violence as seen in the media and videos as the 
normal standard of behaviour. Children who are 
blessed with a peaceful upbringing are at nsk of 
being acutely disturbed by the horror of the video 
nasties; this group are more likely to receive help 
from an understanding family and to have the harm 
mitigated. On the other hand, when children see the 
violent break up of families with murder on the 
videos and televisions at a time when they are 
experiencing the realities of family break up ın their 
own home the damage from the media can drive 
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trem to breaking pcia . Dne doctor wrote: ‘I am 
convinced in my minc trat watching crdinary violent 
fams cm'‘television imcseases the tendency to vio- 
leace, depending or Lome background and the 
stability and security o7 -he home, together with the 
p=ren:s attitudes’ Arcthez> wrote: ‘I is the chaotic 
families, about which we already have grave con- 
ce-n, w30 are heavy users cf videos ofall types; such 
families are unlikely to protect their young children 
` from wewing unsuitable netenal’. The famiies who 
watch violent videos are probably themselves 
alzad; violent and feec themselves therecn. One 
dc>tor wrote: ‘Basic ccomcn sense wculd make one 
guess that the more vicl2ace -s seen, tre more tt may 
be adcpted as part of 22haviour’. Another wrote. 
‘Owr Eres and attituces are influenced >y our 
exzerierces and it seems cbvious to me that bad 
exzeriences will not b2 beneficial. The viewing of 
vic ence, etc., on tele~Bicn, particularly zs it 1s 
shown ia entertainmert ind not as aa example of 
something to be avoided wil , inevitably, have a bad 
effect on children’. 

Cne af the frighten rg effects of watchirg vio- 
lenze om video is that of ceus ng imitative behaviour 
Onz paediatncian enccuntered children who were 
placang with drills and pr> ending to kil one another 
afte- wetching a video 21:itled ‘Dniller killer One 
young man, aged 15, who wes described as a loner’ 
witk reasoning problems, who ‘fantesised about 
vioEnce’, read a lot of axrcr books, and regularly 
and. often watched violent horrific video films. was 
con.icted of murder heviag repeatedly stabted an 
& year old boy to dest. 


Pop-lation survey 


A survey of 4500 child-er. tetween the ages of 7 
and 16 of both sexes discov2zed that 45% cf the 
chilc-en had seen one æ rore of the violent, 
horr åc video films.? One third of all chiHren azed 8 
had =lreecy seen a video nasty by the age of 19 and 
half zad seen at least one ‘187 rated adut film The 
favocrite “18 rated film. were concerned with the 
occu <, horror, or pornog-aphy. One of the wor-ying 
features is ‘hat for many chi dren ther first intreduc- 
tion <o sexual activity is through the scenes of 
expliat violence, rape, anc -exual devianze. As with 
many undesirable activriz; boys are more often 
partic.parts than girls td, furthermo-e, so are 
those in wran rather than rural areas. Parents who 
were desaibed as lenient x2re more likely to nave 
childsen who saw the rio; than parents who 
adopted £ more active p-oteccive role. Ninety per 
cent cf the parents in the sample stated that society 


has a duty to help them to protect their children 
fram seeing uncensored video films. One of the very 
inceresting findings was that many parents were 
quite unaware that their children were seeing video 
nests or ‘18’ rated films. This arises because the 
films are seen in neighbours’ homes often as part of 
an effort to entertain the children The host parents 
are apparently unaware of the nature of the films, as 
most of the material is bland enough and the hornfic 
scenes are of brief duration. One of the undesirable 
assets of video cassette recordings 1s that the same 
piece of film can be replayed often. Some children 
expressed their appreciation of the fact that they 
could watch the ‘interesting’ part of the film several 
times without having to suffer the rest of the film 


Conchision 


Western society is beginning to appreciate the 
dangers of propagating the image of violence. The 
pendulum has begun its return. The awfulness of 
maay crimes against people of all ages, and the 
demonstration of violence on the streets, 1s making 
mary Deople think ıt ıs time that children were given 
a more wholesome milieu within which to grow up. 
As paediatricians we pay great attention to optimal 
phy-ical growth and the dietary conditions that 
determine this. Emotional health also depends on 
receiving good emotional ‘food’. We prevent chil- 
drer from receiving poison by mouth; should we not 
speak up more against allowing them to receive 
poison by eye and ear. Many years ago St Paul was 
far move positive when he wrote: ‘Finally brethren 
whatsozver things are true .. honest .. just... 
pure. lovely. . of good report, if there be any 
virtuz, and if there be any praise think on these 
things.” 


It is a sleasure to acknowledge the debt owed to Lord Swinfen, the 
members of the parliamentary group enquiry scientific commuttec, 
and the many paediatncians who returned their completed question- 
naires. 
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Medical evidence in child abuse cases 


Sır, 


The letter by Hall et al would be an interesting response to 
a claim that speech delay ın the absence of any other 
evidence of child abuse ıs a sufficient reason for action in 
the courts ' Our paper says nothing of the kind ? We were 
at pains to associate speech delay with other evidence of 
abuse, and it 1s implicit in our comments that infernng a 
link between speech delay and abuse requires evidence 
that the child has been in a depriving, neglectful, and 
understimulating environment. The problem with which 
we were trying to grapple ıs that for the medical witness 
such evidence 1s often secondhand and therefore may be 
regarded as hearsay, hence the need for inference It is the 
role of the social worker to tell the court what home 
circumstances are like If there 1s no evidence of adverse 
home circumstances and/or additional signs of abuse, such 
as failure to thrive or non-accidental injury, the case could 
not be taken to court in the first place nor would any 
sensible court make an order To quote from our article. 

‘Thus, while it 1s not possible, for example, to say that a 

child with speech delay must be neglected, if the speech 

delay 1s associated with physical injury or unexplained 
growth failure, it 1s reasonable to conclude that it 1s 

“likely” that home circumstances are responsible for 

both deficiencies.” 

This conclusion 1s given added weight by our experience 
that abused children with retarded speech almost always 
show spectacular improvement in foster homes. We have 
not seen a child show regression of speech development 
while fostered. It 1s exciting to see previously virtually 
non-speaking children blossom with adequate stimulation 
and care. 

We see no reason to modify our view that delay in 
speech, a term which we believe to be plain English, in no 
way imprecise, encompassing retardation of language, 
understanding, and expression, is a common finding in 
children who have been abused. We refer all our cases for 
assessment to speech therapists, whom we believe are 
aware of all the undoubted pitfalls ın deciding that speech 
deficiencies are probably due to lack of stimulation or 
deprivation We have found that in a group of 239 abused 
children over 1 year of age 48 (20%) were found to have 
sufficiently retarded speech to warrant active intervention 
As a further large number of children were not tested for 
vanous reasons the true percentage of problems 1s even 
higher, perhaps as high as 30%. We are also finding that a 
large proportion are running mto major learning and 
behaviour difficulties. This hardly conjures up a picture of 
‘robustness’ of speech development ın the face of depriva- 
tion and abuse. 
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Home monitoring in SIDS siblings 


Sur, 


I was interested to read the letter from Dr Swift and the 
reply from Dr Emery ef al on apnoea monitoring and cot 
death.! 

I have experience of home monitoring of over 300 
siblings of victims of sudden infant death syndrome (SIDS) 
during the past eight years in both Ontano, Canada, and 
the Grampian region of Scotland. Two of these siblings 
died while being monitored.” As others have had similar 
experiences there 1s no doubt that these infants can die 
despite home monitoring equipment. There is no evidence 
yet available, however, for it to be stated categorically that 
such equipment does not save lives As imphed by Emery 
et al, incomplete retrospective surveys, such as the 
Califorman study they quote, are prone to bias and thereby 
unacceptable as evidence. The only way to answer the 
question 1s by a properly controlled randomised study such 
as that presently being undertaken by Emery ef al? 
Fortunately SIDS ın a SIDS sibling is relatively rare, and it 
1s therefore likely to take a further 15-20 years to complete 
this study at the present enrolment rate I hope by that 
time there will be a deeper understanding of the causes of 
the sudden infant death syndrome. 

Perhaps this is looking at home monitoring from the 
wrong angle Ninety nine per cent of subsequent SIDS 
siblings will survive Most parents of these children, 
however, are extremely anxious and may often wake their 
newborn infant or even keep vigil Not only ıs such 
supervision extremely demanding and difficult for the 
parents to maintain, but the myoclonic jerks, trregular 
respiratory patterns, and other normal sleep related 
phenomena are disturbing to such parents Under these 
circumstances I would agree with Dr Swift that home 
monitoring 1s a relatively cheap and reliable method of 
allaying parental anxiety Even if this ıs purely a placebo 
effect, does it matter? If this 1s the case, however, then it 
would seem reasonable to choose a placebo that might just 
save the infant’s life rather than one that 1s unlikely to do 
so 

Most paediatricians in the United Kingdom use the 
Graseby Dynamics MR10 monitor and there is no reason 
to suppose that this equipment 1s in any way dangerous to! 
the child. False alarms are relatively rare and occur mostly 
dunng the first few weeks of monitorning. Frequent 
weighing also has ‘false alarms’ every time the infant fails 
to gain weight. In my experience there are rarely difficul- 
ties with the weaning of parents off monitoring equipment 
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In-Onta~to home monitoring wa! stopped at an average age 
of just ander 3 months ? 

Judgizg by tre dozens of letter: I have received over the 
years, eost parents found hon.e no3-toring very effective 
in relevang tie:r anxiety, desp t2 having been warned that 
babies kave Sed while >n such 2quipment Further 
evidencz fcr -fis is that well ove 20% of parents who have 
had one infact on home monitering equpmeat request 
monitoning tor therr subsequent children. 
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The schocl entry medical exam-nation 
Su, 


Whimce aid Bax put fcrwarc a cogent argument for 
retaming amc improving tae school entry medical 
examinz-ion ' They point cut Fet a fairly high proportion 
of childsen co not receive sates‘ectcry health scrveullance 
during their preschool years ami emphasise the rmportance 
of the chilc -eceiving healta. care in relation to his 
functor ng n school 

Itis GsaDpaiating that such a 2əmorehensıve zssessment 
does pz attempt to identif~ children with asthma, a 
conditic1 thet causes a greet d2al of avoidatle disability in 
schoolcalcrer. Recent commaaity based studies have 
shown tat roazhly one in rine primary schoolchildren will 
have hed recurrent episodes cf wheezing by the age of 8 
and that many of these chlien will not Lave been 
diagnos:d as having asthma * =3 lure to meke the diagno- 
sis of athma ss often asseciatec with frequen: absences 
from school, poor educatiowzl performance? and in- 
appropr ats or nadequate treatment This siate of affairs is 
particuErly anZortunate with a condition that 5 so easily 
diagnos-d ani where effectis» trcetment is 50 readily 
availabic 

There ts no evidence that the manegemert of childhood 
asthma is amoroving Indeec, admissions tə hospital 
continue 1o imcrease and the number of deaths from 
asthma n children and young adults has almost doubled 
over th pes: decade * It u! apparent that unless the 
diagnoss is made treatment wil not be given. School 
doctors ard school nurses arz- in a unique position and 
could ecsily identify most chilien w-th asthma by includ- 
ing the zimp e question ‘Hes yoa child ever whzezed?” in 
their icerviens or questiconair:s. While this would not 
solve tk2 protEems of underdiagros:s and underfreatment, 
it woul at least be a usefu fërst step. 
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Drs Bax aad Whitmore comment. 


We are 2rateful for Dr Couriel’s comments. We did not 
wclude in our account the details of our parent 
question=aire/interview, ın which we do of course make 
enquirie: adout the child’s history of respiratory illness. 
Apart from examining the child we have been reviewing, 
since the prblication of the papers Dr Counel refers to, the 
manager-eat of asthma in all children we see in school. We 
did emphasise in the paper that discussion on the manage- 
ment of _Iresses, including asthma, ıs very much a part of 
the school doctors’ and nurses’ task 


Improvements in child resistant 
containers 


Sir, 


In 1985 voa published our paper that suggested that the 
voluntary agreement between the government and the 
pharmaceutical profession on child resistant containers had 
not resalted ın a significant fall in accidental child 
poisonicg in South Glamorgan.' Since that time we have 
been apzrcached about whether we had evidence whether 
blister (zr umt) packs were as effective as child resistant 
containers in preventing accidental child poisoning. It has 
eccurrec to us that it ıs possible to use data within our 
paper to answer this 

We have compared the type of packaging used in the 
cases of accidental child poisoning in children under 5 
years with solid dose prescribable medications (excluding 
gspirın and paracetamol) admitted to hospital in South 
Glamorzar for the years 1983, 1984, and 1985 with the 
type of =ackaging of sumilar medications ın general use in 
South Glamorgan estimated by those handed into our 
pharmacy by patients admitted to our hospital in 1985 We 
have adzed 1985 figures for poisoning admissions to those 
contained onginally in our paper (Table). 


Table Comparison of types of packaging used in cases 
admuted to hospital because of poisoning in 1983-85 
and in fe general population in 1985 











Type of packaging Group in whom packaging used 
Cases admitted to General 
hospital due to populanon 
poisonmg 
Child ressant container 11 256 
Blister or mit: packs 26 78 
Crdmary œntamer T 469 
Unknown 8 o 





These data confirm (using x° analysis) that child resistant 
containers are effective in preventing accidental child 
poisoning (p<0-01) but also suggest that they are much 
more effective (p<0-01) than blister (or unit) packs We 
are assuming that the pattern of medicines handed into our 
pharmacy ıs simular to that ın general use and therefore 
these figures should be taken with some caution, neverthe- 
less, the scale of the differences we have shown suggests 
that blister or umt packaging should not replace child 
resistant containers as a method of preventing child 
poisoning. 
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Should mothers with cystic fibrosis 
breast feed? 


Sir, 


Coniroversy continues about the wisdom of mothers with 
cystic fibrosis breast feeding their babies Studies on the 
sodium content of breast milk in patients with cystic 
fibrosis are conflicting.' ? Nine patients with cystic fibrosis 
attending the Brompton Hospital have had successful 
pregnancies; samples of breast milk from two and col- 
ostrum from a third mother were studied 

Case 1 delivered a healthy boy, weighing 2960 g, 
normally at term She breast fed and the baby gained 
weight along the 20th centile; weaning began at 3 months. 
Case 2 delivered a boy weighing 1640 g at 29 weeks’ 
gestation, he required resuscitation and was brain dam- 
aged. He gained weight well, being weaned at 3 months 
Sweat tests in both infants yielded normal results Col- 


Table Results of breast milk analyses in the three cases 
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ostrum was collected from a third patient beford lactation 
was suppressed because of maternal undernutrition. 

Milk samples were obtained before feeding by dnp 
collection into clean deionised containers and stored at 
—20°C Sodium and potassrum concentrations were 
measured by flame photometry, chloride concentrations by 
conductivity, calaum concentrations by a colorimetric 
method, osmolality by vapour pressure osometry, zinc and 
copper concentrations by atomic absorption spectropho- 
tometry, fat by hydrochlonc acid catalysed transmethyla- 
tion followed by gas-liquid chromatography, and im- 
munoglobulins by radial immunodiffusion 

The electrolytes and osmolalities (Table) were broadly 
within the normal range, the trace metals and fat tended 
towards the lower end. The immunoglobulin concentra- 
tions in case 1 at 28 weeks (with normal means in 
brackets?) were IgA 0-34 (0-365), IgG 0-7 (0-018), and IgM 
<0-05 (0-021) g/l. Colostrum from case 3 showed IgA 7-3 
(1-26), IgG 13 (0-067), and IgM <0-05 (0-147) g/l 

There was no evidence of raised sodium concentrations, 
m contrast with earlier observations, and our results are 
consistent with a recent report ' The other constituents 
were also within normal ranges Our data do not suggest 
any absolute contraindication to breast feeding on the 
grounds of milk content, but maternal nutrition requires 
careful monitoring 
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Potassuan Chionde Calcium Osxmotality Zine Copper Fat 
(mmolli) (mmolll) (mmol/l) (mmol/l) (mOsmikg) (wmolll) {wnolil} (gil) 
Cate I 
At 4 weeks 12 148 H 15 290 587 
At 16 weeks 
Before feeding 4 121 9 10 295 40 6 
After feeding 3 13 5 103 293 298 
At 28 weeks 2 161 H 95 273 76 28 36 6 
Case 2 
At 6 weeks 4 >8 7 
At 7 weeks 3 >10 6 
Reference values* 74 130 107 85 30042 9 18 1 47 45 
(2-20) (HiT) (2-21) (4-16) (2-47) (I-11) (13-83) 
Case 3 
At 3 days (colostrum) 10 142 332 
Reference values* 217 189 
(11-60) (16-23) 





"Given as mean (range) except osmolality (mean (SEM)) 
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AIDS: Modern Crncepts and Therapeu2t: 
Challenges. Ed:ced by S Broder Pp 36% 
$83-50 hardbacs. Marcel Dekker, 1987. 


Papers and books =n the acquired immur € 
definency syndror-e (AIDS) are prohfe-- 
ating at a rate ccmpareble with that ct 
which the disease 1sspreading This author 
itauve book ccnt=ims twc introductors 
chapters, originaire from the departments 
cf Gallo and Mor-agnier, who first de 
serided the virus tzat causes AIDS The 
duplication continues with two chapters on 
molecular biology. epicemiology, and 
Kaposi's sarcoma. The remainder of the 
chapters cover impoctant areas such as the 
variety of clinical manifestations, pathol- 
ogy, psychosocial asects, and treatment. 
There is a short bu- detailed chapter on 
paed-atric AIDS. 

Paed:atniaaans ir tae United Kingdom 
have hed little expzrmence cf patients with 
AIDS, and our invc.vzment has so far been 
corfined to fielding awkward questions 
from parents of babizs on the neonatal unit 
and from students ard junor staff This 
cemplacent state of affairs 15 likely to 
change. The vaned a-d non-specific pre- 
sentation of paediatric AIDE causes prob- 
lems in Ceciding wh:cF children to investi- 
gate. Where it 1s consiered inappropnate 
to look for antibodes to human ım- 
munodetciency virus (HIV) t 1s useful to 
have ctaer ‘markers’ of mfection. The 
casper on paediatric AIDS by Parks and 
Szctt offers guidance ca these and many 
” other relevant topics. 

The ramdity with wh ch knowledge and 
understanding of AIDS is expanding pre- 
sents difficulties to bcot publishers. This 
bcox coxains reference= from early 1986, 
ye: already the name of the virus has 
changed from HTLY-3 wo HIV, and EBV 
has been e.ucidated as tize probable cause 
of che interstitial pneurrcaitis so character- 
istic of childhood AIDS. ~recormmend that 
paediatricians who w.sk to learn more 
abcuz a fascinating diseze and the virus 
thar causes it should refe to this book I 
suspect it 5 too detailed sor most general 


paediatricians to warrant the outlzy of a 
p2rsonal copy. 


Two-Dimensional Echocardiography in In- 
fants and Chifiren. By J P Lintermazs Pp 
299: £75-75 (LS$ 114-00) hardback. fart:- 
ous Nijhoff, ™86 


The scope of -his book, as the title sag- 
ges-s, 1s strictly limited to cross-sectional 
echocardiograrhic imaging, which 1s orly 
one aspect of modern cardiac ultrascund 
The text ıs inte-mittently ın note form, in 
places the Engish 1s imperfect, and some 
of the nomencleture 1s outdated. The “irst 
charter deals vith ‘left to mght shents’ 
vather than with recognition of nomnal 
zardac anatomy Sequential analysis, 01 
~vhicn modern schocardiographic assess 
ment of congenial heart disease 1s besed 
{and made toth nore understandable md 
Ciges ible) is dezit with bneily and rele- 
gated to the lat chapter. This illogcai 
azproach results in both text and illustra- 
sions being unnecessarily repetitive The 
Xustrations are on the whole of hgh 
quality and the chapters are adequately 
referenced, but cverall this book canrot 
ccmpete in ethe: content or price wrh 
ctaer currently available texts. 


JOHN L GIBLS 


Emerging Perspeccives on Assessment af 
Excepnonal Children. (Special Services m 
the Schools Vol2 Edited by RE Benne t 
aad C A Maher Pp 193: $24-95 hardback 
Tae Heworth Press, 1986 


TLS multi-author Asnerican book is a state 
of che art descripion of assessment o` 
ch ldren with learning difficulties Assess- 
mcrt is en information gathering process tc 
make dezisions and plan interventions. The 
clea need to link asessment to treatment 
prcgrammes and their evaluation and the 
lim tations of the ‘aorm based’ classical 
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psychometric techniques in this field hav: 
proved to be the stimuli for the types c 
assessment this book describes 
This book 1s easily read but mos 
paediatricians will be happy to absorb th 
philosophy of approach rather than th 
detail. Precise definition of learning diffi 
culties seems to be as elusive as that o 
‘special needs’, and although the genera 
principles of assessment apply to any child 
most of the examples ın this book are o 
children ir ‘normal’ schools who hav 
reading problems. There are several refer 
ences to current American dilemmas in thi 
field of ‘special’ education, particular: 
legal action as the stimulus to assessme¢ 
and intervention for the individual child 
If a child 1s referred with reading pro’ 
lems ‘classical’ psychometric tests have : 
place, as discussed in chapters by Reschl: 
and Lidz They emphasise that examinin; 
how the child functions depends on en 
vironmental aspects, which must also br 
looked at systematically—that 1s, thi 
classroom, teacher style, peers, and family 
Spear and Sternberg discuss informatior 
processing as an assessment tool—fo 
example, the difficulty with phoneme anc 
syllable counting in children with readin; 
problems Such an approach must comple 
ment the normative assessment but doe 
directly suggest remediation A test-teach 
retest approach 1s described in a multi 
author chapter on learning potential assess 
ment Two other chapters give reviews f 
the neuropsychological test batter 
approach (useful if used for asset rathe 
than deficit mtervention) and personalit 
testing (interesting but currently periphera 
to most remediation planning) Ted Has 
selberg descnbes the development of com 
puter systems for diagnosis—is redundanc 
around the corner? The chapter by Cec 
Reynolds on the necessity for some math 
ematical understanding of the relation be 
tween achievement and intelligence quc 
tient scores 1s a timely reminder of the nee 
zo define what we actually mean by learr 
cng difficulty 
GILLIAN BAIR 
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EPIDEMIOLOGY 
FOR THE 
UNINITIATED 


GEOF-REY ROSE, D J ? BARKER 





Get a working 
knowledge of epidemiology 


No one would expect to understand a 
disease without knowledz= of its clinical 
findings and pathology, Dat a surprising 
numter of doctors reman ignorant of 
anoth2r impartant aspec: — the study of 
disease in relation to populations. 
Epidemiology has its own techniques of 
data collection and interpretation and its 
necessary jargon of technical terms, and 
in Epidemiology for he “'ninitiated 
Professors Geoffrey Rcse ard David 
Barker guide the novice expertl7 
throuzh the theory and practizal pitfalls. 
The s2conc edition of ths popular BMT 
' handbook has been revised to includ= 
further details of epidemiologica 
methods and some of their morz 
dramatic applications, such es th2 
investigations on the Spanish >ooking ol 
epidemic, and AIDS. 
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MILUPA STUDENT 
ELECTIVE GRANT 
FUND 


STLDENT ELECTIVE GRANTS 
FOR PAEDIATRIC NUTRITION 
PROJECTS 


Milupa Limited are offering, during 
1987, a limited number of Grants, of 
up to £500 each, to enable Medical 
Students attending Universities in 
the U.K. to undertake a specific 
reseerch project related to paediatric 
nutrition during their Elective period. 


App.ications should be supported 
with full details of the proposed 
project, a recommendation from the 
Head of the Department at their 
University Medical School, and 
documented agreement that the 
applicant will be received in the host 
department, together with a brief 
curriculum vitae and summary of 
expenses. 


Grants will be made on a competitive 
basis and will be awarded in July 
1987- The closing dates for applica- 
tions will be 31st May 1987. Applica- 
tions for elective periods to be under- 
taken before May 1987 cannot be 
cons dered. 


The =election of applicants for awards 
will be made by an independent 
sciertific panel. Applications should 
be sent to Mr. T. L. Bell, Managing 
Director, Milupa Limited, Milupa 
House, Uxbridge Road, Hillingdon, 
Uxbzidge, Middlesex UB10 ONE. 





Simonsen & Weel care.. 
about Neonates. 


Monitoring for Neonates 

The introduction of the Neopack range 
of Neonatal monitors, each based on the 
unique Neoscope, now means that all 
known neonatal monitoring applications 
can be catered for. From the simple 
Diascope 1, through to the most 
sophisticated combinations of monitors 
from our extensive range of Simonsen & 
Weel monitors help to care for neonates. 


Pulse Oximetry for Neonates 

With the purpose built neonatal sensor 
the Criticare is ideal for the continuous 
monitoring of oxygen saturation in the 
newborn. This simple to use reliable 
monitor, gives a clear digital display of 
the %0, Saturation and pulse rate, all in 
a compact, portable and mains/battery 
operated unit. 


Incubators for Neonates 

A safe, stable controlled environment is 
needed for the premature infant. The 
Ameda range of incubators offers a wide 
choice, with the Amelette and Amecare. 
For those occasions when a closed 
incubator is not required the Ametherm 
represents a real alternative. 


Simonsen & Weel Ltd, 
Ruxley Corner, Sidcup, Kent DA14 5BL. 
Tel: 01-309 0433. Telex: 896328. 
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the outlook for this child 

and thousands like him 
suffering from short stature 
caused by growth hormone 
deficiency (GHD). 

With early diagnosis and 
treatment, GHD children can 
achieve a normal adult height. 
For the past two decades, 
KabiVitrum has pioneered 
growth hormone research. 
The introduction of 
Somatonorm ensures that, 
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Insulin 
with a future 


In 1922, Lilly led the world in insulin é 
technology when their co-operation with Banting ~ 
and Best resulted in the first large scale production 
of insulin. 


Lilly is still the world’s largest manufacturer of 
insulin. 


Lilly was the first to manufacture insulin by 
genetic engineering — 


a 
technology which assures Humulin 


future supplies of insulin. Human insulin (prb) 
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An editor departs 


Roy Meadow joined Roger Robinson as coeditor of 
The Archives of Disease in Childhood in 1979. This 
month he retires from office having been senior 
editor for five vears. 

During the past nine vears the number of original 
papers submitted has increased from about 450 to 
850 each year and the total number of manuscripts 
to over 1000. The number of pages published has 
risen from about 1000 to 1300 each year. The 
publication time has fallen from 14 months to about 
four months due to a policy of accepting a ration of 
papers which would fill the space available. Another 
innovation was an increase in the number of 
commissioned articles. This has provided a back- 
ground for the general reader and enabled the 
editors to accept sound, specialised, original work of 
limited appeal. 

Before Roy Meadow became editor there were 
about nine annotations, two editorials, and four 
other similar articles a year: and now there are 
about 30 annotations. three editorials, and 24 
personal practice or current topic papers. Some 
cosmetic surgery and a little colour added to the 
cover have provided the extra space needed for the 
larger number of titles. The Diamond Jubilee 
edition last year was his idea, and was published 
despite many obstacles. Instead of providing a 
conventional history of the Journal he devised new 
ways to interest writers in history and to capture the 
reader's eye. 

While he was increasing the scope and quality of 
the Journal, other aspects of Roy's professional life 
expanded enormously. When he was appointed 
editor in 1979 he was a senior lecturer and the 
following year was appointed inaugural professor 
and head of the department of paediatrics and child 
health at St James's Hospital in Leeds. He had the 
task of developing a new university paediatric 
department during a period of financial stringency. 
He maintained his extensive research in nephrology, 
enuresis, and Munchausen by proxy. which is now 
known universally as Meadow’s syndrome. His 
descriptions of this syndrome showed his ability to 
detect the vital fact within the mire of collected 
trivia and confirmed that bedside research was still 
alive. 

His boundless enthusiasm for writing did not 
diminish, and the fifth edition of his popular 
undergraduate book Notes on Paediatrics was pub- 
lished in 1986. Two other books have been pub- 
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lished since 1979, and a new book on paediatric 
kidney disease will be published this year. He has 
been editor of two editions of Recent Advances in 
Paediatrics, which has now become an essential part 
of every paediatricians home library. Roy also 
generously provided nine chapters for editors of 
other books. He has been an examiner for the final 
MB in seven universities. chairman of the Associa- 
tion for Child Psychology and Psychiatry, and a 
member of his District Health Authority. a post 
which has caused more frustration than all the rest 
put together. 

Despite all these pressures on his time he has 
always put the work of The Archives first. When he 
was phoned at home over the weekend or during the 
evening he was always available to give a coeditor 
wise advice at those moments when a problem 
seemed insoluble. He had the knack of choosing the 
perceptive referee who was able to improve the 
quality of the paper by constructive criticism. 

We thank Roy for the nine years of hard labour he 
devoted to the Journal which flourished under his 
guidance. and we wish him many more years of 
productive writing. 
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Annotations 


Haemorrhagic diseas2 and vitamin K 


By 1950. hazmorrhagic dsease of the rewborn 
(HN) seemed fairly well aaderstood. Te caused 
spontaneous bleeding in the early days of life, 
typically in breast fed infants. and was as ociated 
with a clotting detect that rapidly correctzd with 
vitamin K. It was established that cow's mik was a 
richer source of vitamin K than mother’s nilk and 
that smail supplements of coa’s milk given te breast 
fed infants conferred protection against TIDN.! 
While the role of vitamin K prophylaxis was not 
universally accepted, many maternity units clopted 
a pohey of giving it routinely to ell neonas and 
reported a dramatic decline m tae incidence of 
HDN 

In the mid-1950s, however, came reperts of 
increased severity of jaundice end raised inadence 
of kernicterus after the introduction of soutine 
vitamin K prophylaxis, and confidence n the 
practice was shaken.’ At that time the trpe of 
vitamin K commonly used was a water seluble, 
synthetic analogue, vitamin Ko {Synkavi} ozten in 
doses exceeding 50 mg even in oremature intents. It 
was subsequently established that high do-es of 
vitamin K, in neonates caused haemolysis. while 
vitamin K; (phytomenadione, fat soluble and occur- 
ring naturally in green vegetsbles) was safe and 
gave protection against HDN in doses as small 
as 0-5-1 mg given intramuscularly.” Mever- 
theless. the association of vitamin K with kernic- 
terus had become firmly entrenched in pe sple’s 
minds, and in many maternity units (perhaps the 
majority im the United Kiagdem) the practice of 
giving it routinely to all babies was either abanconed 
or never estabished. Instead, prophylaxis was 
usually reserved for babies considered especialy at 
risk from HDN. and this selectrwe method seemed a 
satisfactory compromise. 











Vitamin K research 


Recent years have seen the development of sens: tive 
assays for vitamin K in blecd and mik, the 
discovery ot PEVK AS (Protens Brduced in Vitamin 
K Absence’—clotting factor precursers that recuire 
carboxy.ation to become functional). and furcher 
elucidation of the mechanisms of the vitamin’s 
action.” | Information about liver storage Is becom- 
ing avai.able.~ Nevertheless. our understanding of 


HDN remains far from complete. Among the 
questions awaiting answers are: What determines 
the extent of the baby’s vitamin K stores at birth? 
How long do these stores last? Is malabsorption of 
vitamin K the major factor in causing HDN? Do gut 
flora make any contribution to the baby’s vitamin K 
supply? 


Vitamin K prophylaxis 


While admitting the wide gaps in our knowledge of 
HDN. two facts are undisputed. Firstly. the condi- 
tion ts virtually confined to breast ted infants who 
ure not given vitamin K prophylaxis. Secondly. it 
carries a high risk of morbidity or death. Now that it 
is again common for babies to be solely breast fed, 
even to the exclusion of supplementary formula 
feeds while breast feeding is becoming established 
(perhaps a significant source of vitamin K in the 
past). We strongly recommend that all infants should 
receive prophylaxis, The experience in our own 
unit. where six cases of HDN occurred in 17 
months.” emphasises that a selective policy of 
vitamin K prophylaxis is no longer adequate. 

Given that all infants should receive vitamin K., 
how should i be given? From the experience of the 
1950s and “6Us it is well established that vitamin K; 
(1 mg giver intramuscularly) protects against HDN. 
and reports (0 the contrary are exceedingly rare. 
The injection. however. does cause some discomfort 
to the baby, is viewed with suspicion by many 
parents as an ‘unnatural intervention in the birth 
process, and has occasionally led to disaster when 
the baby wus inadvertently given the Syntometrine 
intended for the mother." 

Vitamin K can also be given orally---indeed. this 
was the method of choice in one of the earliest 
studies. |! Prophylaxis by this route is potentially less 
certain as the dose may not be swallowed. absorbed. 
or metabolised. particularly if the infant has under- 
living disease yet undiagnosed—for example. cystic 
fibrosis, biliary atresia, q; antitrypsin deficiency, or 
abetalipoproteinaemia. In one well documented 
case a baby seemed to have temporary malabsorp- 
tion of vitamin K alone." 

An oral dose of | mg vitamin K, gives peak 
plasma concentrations some 300 times the normal 
adult conceatrations (which in turn exceed cord 
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blood concentrations by a factor of 10°) but only 
5% of those achieved after intramuscular injection 
of the same dose.'* If the intramuscular dose ıs not 
considered to be excessive ıt could be inferred that a 
larger dose should be used orally for equally 
effective prophylaxis It is by no means certain, 
however, that peak plasma concentrations after 
prophylaxis relate to either the total amount of 
vitamin absorbed or retained and there is good 
evidence that a 1 mg oral dose gives protection © 
If considered necessary an increased oral load of 
vitamin K, could be achieved in several ways, 
including a larger single dose at birth, repeated oral 
doses for breast fed infants, or supplementation of 
breast feeding mothers to increase the vitamin K 
content of their milk. The latter methods, requiring 
repeated doses to either baby or mother, have the 
attraction that effective prophylaxis may be more 
reliably extended into the second and third months 
of life, when there is still risk of late onset HDN and 
stores from a single prophylactic dose at birth may 
be exhausted. Compliance with a regimen of 
repeated doses, however, may be poor and difficult 
to supervise and our own preference is to give a 
single prophylactic dose at birth. 

For reasons of acceptability to parents, safety, 
convenience, and cost we currently use a 1 mg oral 
dose of vitamin K, for routine prophylaxis and 
continue to use intramuscular prophylaxis in infants 
at special nsk from HDN—that is, those born 
prematurely or admitted to the special care baby 
umt for any other reason and those born by 
traumatic delivery or to mothers taking oral anti- 
convulsants. We have now used this policy in some 
25 000 babies and have not seen any further cases of 
HDN. 
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Psgudomonas infections in cystic fibrosis 


Pseudo-nonas aerugescsa ws the main pathogen of 
the gezus pseudomanas 1 cystic fitrosis, although 


' Pseudo-nonas cepacia has teen increasingly isolated 


fom patients with crstic bross im recent years. 
This article gives an overview of the nicrobiological 
factors that account Zor their pathogenicity Col- 
cnisaticn, progression to chest infecion, and mēn- 
æement are also rey ewed. 


Microbiology of Psecccmonas aeruginosa 


In the aboratory P. aeruginosc can grow in the 
presence of a wide saner of subs rates and will 
even multiply in dastded water and weak disinfec- 
tents Tas great adaptebility is lso reflected in 17s 
expression of certa.n ~wilence factors in response to 
environmental condit crs. The use o? classical gen- 
etic techniques (chem.ca! mvtageresis, transduction, 
and con_ugation) has helped in the characterisation 
ol its virulence factors. and the rzcert introduction 
oi recombinant deoxyyrberucleic acid techniques 
sFould :ncrease our understanding of pseudomonas 
infections, which range from acute s2pticaemia, as 
in patients with Surrs, zo chronic infection in 
petients with cystic filwcsis. 

The most stnking difference between strains of P 
aeruginosa isolated frc rı patents with cystic fibrosis 
ard those isolated from petients with other condi- 
ticns is the production cfan exopolysazcharide B1,4- 
lirked mannuronic acid and <-guluronic acid, 
usally referred to as a ginate; thts exopolysacchar- 
ide 1s readily recognise in zhe laboratory because 
the colcmes have a mazord appearance In vitro, 
production of alginate 5 an unstable zharacteristic, 
but mucoid vanants are selected :n wvo. Alginate 
protects the organism from cpsomsation anc 
phagocytosis! and form: an elastic gel inside which 
microcolonies develop, in the presence of high 
cakcium ion concentrates such as >ccur in the 
lurgs of datients with qste fibrozis. Alginate also 
contnbutzs to virulence vy enhancing colonisation 
by mucoid strains” and it bas recently been proposed 
thet alginate contntutes -o lung demaze due to the 
formatior of immune corp exes 

P. aeruginosa produces several extrecellular viru- 
lence factors, the most to <ic of which 13 exotoxin A. 
Exotoxr. A 1s toxic for iman macrophages, which 
may assist the surv-va cf the organism and have 
been shcwn to contcibice to chronic lang infection 
in sats. AJ inverse relat-o1 between an 1-exotoxin A 


antibodies and clinical scores, ın patients with cystic 
fibrosis, also suggests that exotoxin A contributes to 
infection.* A recent study showed that 100% of 
strains of P aeruginosa from patients with cystic 
fibrosis produce phospholipase C,° this acts pref- 
erentially against phosphatidylcholine, which is the 
major component of lung surfactant P. aeruginosa 
also produces several proteases, including an elas- 
tase, which contnbute to local tissue damage; recent 
studies have shown that these inhibit neutrophil 
chemotaxis and the C, and Csa components of 
complement. and break down IgA ° 


Colonisation by P. aeruginosa and progression to 
disease 


Colonisation of the respiratory tract by P aertgin- 
osa is encountered in 1) 0% of patients attending 
cystic fibrosis clinics,’ rates increase with age, the 
mean age of onset being 9-10 years * Most patients 
initially experience intermittent colonisation with 
non-mucoid forms, which subsequently become 
mucoid and intractable; it should be noted that all 
strains genetically code for production of alginate, 
but a suppressor gene prevents expression of this 
characteristic in non-mucoid forms. 

Imtially, the patient may produce little or no 
sputum and organisms may be scanty, which makes 
detection of colonisation difficult. Brett er al have 
recently shown that patients with cystic fibrosis 
develop IgG antibodies, detectable by enzyme 
linked immunosorbent assay (ELISA), to P aertugt- 
nosa surface antigens shortly before or within one or 
two months after colonisation.? The persistent 
isolation of mucoid P. aeruginosa 1s associated with 
clinical deterioration, and Brett et al have shown a 
correlation between the immunological changes and 
the seventy of the infection '! Currently, most 
patients with cystic fibrosis who die with pulmonary 
complications are infected with mucoid forms of P. 
aeruginosa. 


Treatment of P. aeruginosa 


Antipseudomonal penicillins combined with an amı- 
noglycoside antibiotic, in high dosage and together 
with physiotherapy, have been the mainstay of 
treatment in most centres. While this leads to 
improved well being and lung function, eradication 
of the organism 1s uncommon and transient. More 
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recently, intravenous ceftazidime, or imipenem and 
cilastatin ın combination, or oral quinolones (nalid- 
ixic acid derivatives) have been tried. Subsequently, 
the patient’s clinical condition usually deteriorates 
again over a period of three to four months 

Regular two week courses of antibiotics every 
three months have been shown to improve the five 
year survival,® but many centres relate the trming of 
courses to clinical state. In one study P. aeruginosa 
was eliminated by antibiotics from half the patients 
who were treated within six months of developing 
IgG antibodies to the organism,’ as detected by 
ELISA. It remains to be seen 1f other workers will 
have similar experiences and whether this approach 
will have a major impact on long term survival. 
Long term treatment with nebulised antibiotic was 
shown by Hodson et al'? and in a number of other 
studies to reduce the number of subsequent admis- 
sions to hospital and improve well being Resistance 
and allergy sometimes develop, however, and the 
selection of other organisms, especially P. cepacia, 
is another possibility. 

Resistance to antipseudomonal penicillins and 
aminoglycosides is increasing and in one centre 
resistance rates to carbenicillin, piperacillin, and 
gentamicin have been reported to be 70%, 30%, 
and 40%, respectively. Despite their short clinical 
use, resistance to ceftazidime, imipenem/cilastatin, 
and the quinolones has also occurred. 


Microbiology of P. cepacia 


P. cepacia, although less closely related to P 
aeruginosa than many pseudomonads, shares its 
versatility for growth and survival Study of its 
virulence factors 1s only in its infancy Apart from 
the production of proteases and lipases by most 
isolates from patients with cystic fibrosis," little else 
is clear. 


P. cepacia infection 


The number of centres that have reported this 
organism 1s increasing and one centre in the United 
States reported that 20% of their patients were 
colonised in 1983, with an annual rate of acquisition 
of 8%.'* Overall, the scale of the problem ıs 
substantially less, many centres reporting few or no 
cases. Many patients who become colonised show 
no change m their natural history, but some show an 
accelerated clinical deterioration and a few experi- 
ence a fulminant infection with severe necrotising 
pneumonia demonstrable at necropsy. In reviewing 
the published works, Goldman and Klinger’? drew 
attention to the finding ın one centre that 42% of 
patients with cystic fibrosis who died were colonised 


er el EF ae 
Pseudomonas infections in cystic ‘fibrosis: 2439" 
with P. cepacia. Treatment of the- infections: is 
difficult as the organism is inherently resistant. to 
antipseudomonal penicillins, aminoglycosides, and 
colistin, but clinical improvement has been reported 
in some cases treated with ceftazidime. 4 


Cross infection with the organism does occur and . 
current therapeutic regimens for P. aeruginosa * 


probably exert a selective pressure for this organ- 
ism. While much of our attention is focused on P. 


aeruginosa, it ıs clearly important to study P cepacia . 


ım depth. 
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Hydrolysec ‘wheat based oral rehydration solution for 
acute diarrhoea 


A N ALAM, S A SARKER, A M MOLLA, M M RAHAMAN, AND W B GREENOUGHI III 
International Centre for Diarrhoea! Lisease Research, Dhaka, Bangladesh 


SUMMARY A random_sed -hree cell study was carried out in 78 children with acute diarrhoea to 
evaluate the relative eficacy of oral rehydration solutior (ORS) made from partially hydrolysed 
wheat grain, cooked riz2 powder, cr glucose. Twenty six patients with comparable age, body 
weight, duration of d errhsea, and degree of dehydration were studied in each of the three 
groups. Initial rehydra‘isn was carried out by using intravenous Dhaka solution within one to two 
hours followed by admin stration of #ral rehydration solution. The mean ORS intake during the 
first and second 24 hours of treatment in patients with cholera receiving wheat-ORS and 
rice-ORS was significatt-y less ccmpared with those receiving glucose-ORS. The stool output 
during the same period _n patients -eceiving wheat-ORS and rice-ORS was significantly less 
compared with those rez2 viag glucose-ORS. Similar trends in both ORS intake and stool output 


were observed during tn2 aext 24 Fours. 


The efficacy of oral rehydra-Dn treatmentin replac- 
ing the loss of water and sfe ir. stools in cases with 
watery diarrhoza has been xell estabhshed '~ It has 
almost eliminated the neec fcr treatment with 
intravenous fluids, except m ~ery severe cases. The 
discovery of glucose facilit-ted transpcrt cf sodium 
and water in the small intest ne’ led to the use of 
glucose-salt solution for effective rehydration of 
patients with acute watery c1urhoea. The absorp- 
tion of glucose 1s, however. rete limiting, and 
increasing its concentration ieads to osmotic di- 
arrhoea. A number of possble ways of further 
enhencing the absorption of :cdrim (ard water) in, 
acute dicrrhoea have been tr ec. Studies by -Aolla er 
ab 7 anc subsequently by Pa-ta ex aP have shown 
that rice sowder was as effective as, or even S1perior 
to, giucose for the treatment >f acute darrLoea as 
far as both requirements of oral -ehydration solution 
(ORS) and stool volume were concerned. Rze and 
other cereals are inexpensive and, beng staple 
foods, arz easily available ani acceptable. In the 
intestine they yield glucose ar d arrino acids dowly, 
reducing the risk of osmotc dizrrhoee. To our 
knowledge, no study has been uadertaxen using 
hydrolysed wheat as a substituse ior glucose in DRS, 
although wheat is a staple sdi-ce of ererg> and 
proteins fcr a ccnsiderable prcpcrtion (about 43%) 
of the -otal wozld population. 
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Wheat extract prepared by enzymatic digestion’ 
was obtained from the late Professor A Dahlqvist 
The preparation 1s nich in protein (11-5%) and low 
in lactose and fat (0-5%) content, with linoleate as 
the main component. Lysine ıs the limiting amino 
acid. It also contains vitamins and minerals (includ- 
ing thiamin, macin, iron, zinc, and calcium). In 
preliminary studies we have tested its acceptability 
and digesti2ility’® and its use as an alternative source 
of nitrogen and energy dunng rehabiltation of 
malnourished children. (Alam AN, Khanum S, 
Khatun A, Molla A, Rahaman MM. Unpublished 
observations.) The present study was undertaken to 
evaluate the relative efficacy of this hydrolysed 
wheat based electrolyte solution compared with 
other availeble oral rehydration solutions in the 
management of dehydrating diarrhoea 

The composition of the wheat grain extract was 
verified in our biochemistry laboratory and consists 
of carbohydrates 87%; protein 11-5%, fat 0-5%; 
and ash 1-8%. The carbohydrates in the extract 
include glucose (dextrose) 3%, maltose 60%, mal- 
totriose 15%, higher maltosacchandes 15%, and 
isomaltose, sucrose, and fructose (2% of total 
carbohydrate). 

The wheat extract was obtained as a slightly 
coloured spray dried powder (about 2% water). The 
extract was completely soluble in water. 
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Hydrolysed wheat based oral rehydration solution for acute auaiioea,” 


In vitro acid hydrolysis converts about 80% of the 
wheat extract into glucose so that if 50 g 1s added to 
a litre of ORS about 40 g of glucose can be expected 
to be released in the intestinal lumen. The osmol- 
ality of a 5% solution of the wheat extract as 
measured after adding electrolytes recommended by 
the World Health Organisation (WHO) was found 
to be 280 mmol, which is iso-osmolar with plasma. 


Patients and methods 


Seventy eight children aged 1-8 years who attended 
the treatmeni centre at our hospital from April 1983 
to April 1984 were studied They had a history of 
watery diarrhoea of less than 72 hours’ duration with 
moderate tc severe dehydration. Clinical examin- 
ation was performed on admission. Patients with 
severe malnutrition (<60% weight for age of 50th 
centile of National Center for Health Statistics) 
or systemic illnesses, such as bronchopneumonia, 
otitis media, and meningitis, and those who had 
received antibiotics before admission were ex- 
cluded. Written consent was obtained from the legal 
guardian of each child before the study. The 
children were randomised according to the per- 
muted block design to ensure equal numbers of 
subjects ın each treatment group. 

Electrolyte content of the solutions was the same 
as that recommended by the WHO (Na* 90 mmol/l, 
K* 20 mmol/l, Cl 90 mmol/l, and HCO; 30 mmol/l) 
in all three groups. One group received the electro- 
lyte solution with 50 g/l wheat powder (wheat- 
ORS), the second group with 50 g/l rice powder 
(rice-ORS), and the third group with 20 g/l glucose 
(glucose-ORS) (Table 1). The wheat extract or rice 
powder and the electrolytes were packaged separ- 
ately. The solutions were prepared by adding the 
electrolytes to the wheat powder dissolved in or the 
rice powder cooked in a litre of water. Normal 
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hospital diet (rice and chicken) was allowed goon 
after imtial rehydration. Nursing mothers were 
encouraged to continue breast feeding. The oral 
rehydration preparations and plain water were 
offered ad libitum. All patients were rehydrated 
initially by intravenous Dhaka solution (Na* 133 
mmol/l, K* 13 mmol/l, Cl’ 88 mmol/l, and HCO; 
48 mmol/l) within one to two hours, in accordance 
with WHO guidelines,!! and were offered the study 
solutions after initial rehydration. 

Body weight was recorded on admission and 
every eight hours thereafter. Any vomitus was 
measured and recorded. No antibiotics were given 
during the study. On admission 3 ml blood were 
drawn for the estimation of electrolytes, packed cell 
volume, and specific gravity. This was repeated after 
24 hours and before discharge. Eight hourly intake/ 
output charts were maintained. Plastic uribags were 
used to collect urine separately. Microscopic exam- 
mation and culture of stool samples were carried out 
on admission for Vibrio cholerae, Salmonella spp, 
Shigella spp, and enterotoxigenic Escherichia coli. 
Isolates of E coli were tested for heat labile and 
heat stable enterotoxins.’! '* Rotavirus was tested 
by an enzyme linked immunosorbent assay 
method.” 

The rate of purging, change in body weight, 
serum specific gravity, urine output, sugar content 
of stool before and after hydrolysis were measured 
every 24 hours to compare the efficacy of the three 
kinds of oral treatment. Patients were discharged 
after passing the first formed stool. 

Patients who required intravenous fluid after 
beginning treatment with oral fluid because of 
recurrence of signs of severe dehydration with 
decreased body weight up to or below the admission 
weight were declared failures and treated as a 
separate group. They were excluded from analysis 


Statistical analysis. One way analysis of variance was 


Table 1 Admission clınıcal data on the study children. Values are mean (SEM) except for sex and aetiology (No) 











Treatment group 

Glucose-ORS Wheat-ORS Rice-ORS 

(n=24) (n=24) (n=24) 
Age (months) 40 1(5 2) 48 6 (4 02) 48 5 (46) 
Sex (M/F) 253 24/2 22/4 
Admusicn body weight (kg) 10 2 (0 6) 11 2(0 6) 10 9 (0 4) 
Weight/reight (% NCHS) 78 (2 8) 76 (30) 78 (2 6) 
Weight/age (% NCHS) 63 (17) 64(1 9) 63 (1 7) 
Duration of diarrhoea before admission (hours) 44) 15 4(2 3) 15 (2 1) 
Duration of vomiting before admission (hours) 21 8(6 4) 18 4(3 6) 15 3(2 5) 
Actology of diarrhoea (cholera/non-cholera) 1977 2016 206 
Admission serum specific gravity 1 0320 (0 00003) 1 0316 (0 0004) 1 0306 (0 0004) 
Adnuss on packed cell volume (%) 41(1 5) 40(1 5) 38 (0 9) 
Volume of mmal mtravenous treatment (ml/kg) 98 (5 3) 87 (7 8) 82(5 9) 





NCHS=National Center for Health Statistics 
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performed to establis general significance between 
the three groups Wher sigmficance was established 
Duncan's multiple range test was applied to detect 
differences between tvc groups. 


Results 


The admission chnical daza of the study children are 
shcwn in Table 1. Patients in all three groups were 
comparable for sex, az2 weight, duration of di- 
arrkoea and vomiting before admission, degree of 
delrydration, and fluid -ecuized for initial rehydra- 
tom Most of the patients in all three groups had 
cholera (Table 1) Except for two patients with 
shigellosis (one in the g1icose-ORS group and one 
it the wheat-ORS grou>) the remaining patients 
had diarrhoea due to £. zo. infection. The children 


Treatment group: 





Wheat- ORS 
300 

™] WHO -ORS 
en Ry Rice -ORS 
200 
150 


ORS intake (mt / kg/ day ) 


yas 
A”. AA 


KO 
XS 


lS 


28 
QO 
Ze 
SOO] 
OSS ! 
5 


OC, CS, 
SRS 
% 
i 


oO 
sv, 
SIs 


Re Key 
~ 504 S% ne ‘ 
a x ite \ 
2 1004 BY cen N =e A 
g d h 
= 1504 EX 
3 200 
a 
z 20 Í 
5 300 
bk e sO 
0-24h  24-48h  48-72h 


Fig.1 Mean (SEM, 24 hourly oral rzardration solution 
antake (ORS) end stoo! output in paters with cholesa. 


rezerving rice-ORS were, however, less dehydrated, 
as assessed by their admission serum specific gravity 
an3 packed cell volume value, compared with the 
oter two grcups, although the difference was not 
siguificant. 

Twenty four hourly ORS intakes and purging 
rates in the patients with cholera are shown in 
Figure 1. There was a progressive decrease 1n stool 
volume in all the groups. Compared with patients 
receiving gluccse-ORS, the other two groups had 
significantly decreased rates of purging at the first 
and second 24 hours (p<0-01). The glucose-ORS 
grou2, however, had significantly higher ORS in- 
takes compared with the other two groups (p<0-01) 
dunirg the first 24 hours. Similar observations were 
made between the groups in both ORS intake and 
stool output during the 48-72 hour period, although 
the d fference was less significant (p<0-05). 

In children with diarrhoea not due to cholera, 
however, no significant difference was observed at 
any in erval between the groups with regard to ORS 
consur.p710n and rate of purging (Fig. 2). 

Tabk Z provides additional information regarding 
duraticn of diarrhoea after admission to hospital, 
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Fig 2 Mean SEM) 24 hourly oral rehydration solution 
(ORS) :ntake end stool output in patents without cholera 
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Table 2. Companson of various characteristics after treatment with different oral rehydration solutions Values 


are mean (SEM) 
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Treatment group 
Glucose-ORS Wheat-ORS : Rice-ORS 
Duration of diarrhoea after admission 
to hospital (hours) 90 (8 7) 80 (6 0) 78 (5 8) 
Sugar content ın stocl after hydrolysis (mmol/l) 
24h 112(45) 10 0(5 9) 12 7(5 5) 
48h 12 2(3 6) 93(45) 15 3(3 8} 
Nh 15 5(3 5) 10 4 (2 8) 16 0 (2 7) 
Urme output (mi/ig/day) 
24h 32 8(7 6) 65 3 (8 8) 60 3 (6 3) 
48h 42 9 (6 6) 37 4(7 0) 45 5 (67) 
72h 47 6 (99) 46 5 (75) 43 6 (5 9) 
Weight gain 
24h 70(1 0) 73(1 2) 65(1 2) 
48h 70(1 5) 69(1 6) 60(1 5) 
72h 80(1 0) 7 6(1 3) 60(17) 





sugar content in stool after hydrolysis, 24 hourly 
unne output, and percentage weight gain in the 
three groups. Sugar content after hydrolysis in the 
wheat-ORS group was lower compared with the 
other two groups, although the difference was not 
significant. Duration of diarrhoea after admission to 
hospital was comparable in all three groups. Urine 
output was significantly less in patients receiving 
glucose-ORS compared with the other two groups 
during the first 24 hours (p<0-05). Children receiv- 
ing wheat-ORS and glucose-ORS had, on average, 
gained more weight at the time of discharge than the 
“children receiving rice-ORS, but the difference was 
not significant. There were six therapeutic failures 
(as described above), two in each of the groups. All 
sıx patients had positive results of culture for cholera 
on admission, with severe dehydration (mean speci- 
fic gravity=1-0330) and vomiting during the early 
period of rehydration. 


Discussion 


This study shows that hydrolysed wheat-ORS, like 
rice-ORS and glucose-ORS, can be used effectively 
in the treatment of cases of acute diarrhoea. Both of 
the cereal based ORS were found, however, to be 
superior to glucose-ORS, considering the decreased 
rate of purging as well as consumption of ORS 
The carbohydrate of cereals is predominantly 
starch, and it ıs speculated that this starch is digested 
by intraluminal enzymes, slowly releasing the glu- 
cose molecules that stimulate optimum absorption 
of sodium without imposing an ‘osmotic penalty’. 
In a recent study a significant reduction of both stool 
volume (about 50%) with less intake of ORS was 
observed by using 80 g mce powder to replace 


sucrose or glucose in the standard electrolyte 
solution.’ In another recent study wheat extract 
mixed with milk was found to be effective in the 
management of severe diarrhoea in malnourished 
children after initial rehydration.” No untoward 
effects—for example, osmotic diarrhoea, hypernat- 
raemia, etc—were observed after the intervention. 

We attempted to ensure that this study comprised 
mainly patients with acute watery diarrhoea. Of 
these patients with diarrhoea not due to cholera, 
however, all had infection with enterotoxigenic E. 
coli, except for two with shigella infection (one each 
in the nce-ORS and wheat-ORS groups). Wheat 
extract used in this study was partially hydrolysed, 
resulting ın a lower sugar content ın the stool after 
hydrolysis. Urine output was significantly lower 
during the last 24 hours of treatment in patients 
receiving glucose-ORS compared with those 
receiving wheat-ORS This may have been due to an 
increased rate of purging in the glucose-ORS group. 
Less weight gain in the rice-ORS group may be 
explained by the fact that they were initially less 
dehydrated and had less intake of ORS. 

It is beleved that the incidence of gluten entero- 
pathy may increase with the use of wheat products, 
though in our limited study diarrhoea was not 
aggravated in any of our patients by the use of the 
wheat solution. 

In developing countries acute diarrhoea leads in 
many children to both fluid-electrolyte malnutntion 
and protein energy malnutrition. Glucose polymers 
are known to be powerful carner molecules of 
sodium and water absorption in healthy subjects. 
Converting any starch (like wheat in this study) into 
soluble carbohydrates, the preparation of ORS will 
be simple. It may also be possible to formulate ORS 
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that is‘energy dense auc fecilitate early rehabilita- 
ticn of malnounshed children with diarrhoea. This 
study illustrates that am cra. solation of electrolytes 
and wheat extract coul? maintain ‘luid and electro- 
lyte balance ın patieats with acute dehydrating 
dia-rhoea. Cereal based ORS has been found to be 
superior to glucose-OF.S. All tke cereal ORS 
preparations so far tesrec, however, need boiling 
and are suitable for use as a 10m2 solution in cases 
of d_arrhoza. This is the first cereel product that can 
be used as cold water preperation and therefore has 
the srospect of bemg xvailzble in packet form, 
althcugh the cost of extract preparetion may be a 
constraint. 


This work was carned out a the Intemational Centre for 
Diarrhoeal Disease Research, Baz gadesh (ECDDR, B), which 1s 
supported by countries and agencic. that share its concern about 
the unpact of ciarrhoeal diseasesan he devebopg world 


We ase grateful to the late Prowessor A Darlqvist for providing 
the partially hrdrolysed wheat extract. We thank Professor R 
Eeckels, Dr M G M Rowland fe: he cntical reviews, and Dr 
Maksuder Rahaman for statistical aaslyszs We also thank all the 
staff of the Clinical Research Warc ard Mi Meer Md Ramzan Ali 
for excelent secretanal work 
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Effects of feeding and social factors on diarrhoea and 
vomiting in infants 


J EATON-EVANS AND A E DUGDALE 
Human Nutrition Research Group, Department of Child Health, University of Queensland, Australia 


SUMMARY In a prospective study of infants and their feeding in south east Queensland, 
Australia, the incidences of reported diarrhoea and/or vomiting in breast, bottle, and mixed 
(breast and bottle) fed infants were compared from birth to 1 year. Up to 6 months infants who 
were given breast feeds, with or without other milks, had less diarrhoea and/or vomiting than 
those given bottle feeds only Breast feeding seemed to protect the infant against possible 
introduced infections even when other milks were given along with the breast milk. After 6 
months breast feeding did not reduce the incidence of gastrointestinal infection. In both upper 
and lower social class families infants given solids before 3 months had less diarrhoea and/or 
vomiting than those given solids later. Bottle fed infants aged 3-6 months in upper social class 
families had fewer gastrointestinal problems than those of lower social class families. This study 
suggests that up to the age of 6 months, in this population, breast feeding protects the infant 
against diarrhoea and/or vomiting, but other milks and solids can safely be given to supplement 


the breast milk. Breast feeding conferred no significant protection after 6 months. 


Mothers are encouraged to breast feed their 
infants.! In developed Western countries some 
studies,’ ° but not all. have shown that the 
incidence of diarrhoea and/or vomiting (D/V) is 
lower in breast fed infants compared with those 
not receiving breast milk. Lower respiratory tract 
and ear infections are also reduced,” but 
upper respiratory tract infections are not.? In 
Western countries the trend back to breast feeding 
has been led by upper and middle social class 
mothers.‘ Through better environment and 
hygiene, these upper and middle class families 
already have lower rates of infection than lower 
class families? }° It is therefore necessary to 
separate clearly the benefits of breast feeding from 
those of social class. 

Sooner or later, other foods and milks must be 
given to a breast fed infant.'4 With such foods 
comes the risk of bacterial and other infections. 16 
Once these foods are introduced, should the 
mother continue to breast feed and, if so, for how 
long? 

We have studied this problem on a group of 
Australian mothers and their infants to determine 
which factors contribute to D/V in these infants and 
the measures that the mothers can take to minimise 
the risk 


Patients and methods 


Brisbane and Ipswich are subtropical cities in south 
east Queensland, with populations of 1 000 000 and 
80 000 people, respectively. Mothers of infants born 
in 1984 who attended maternal and child health 
clinics ın four centres in these two cities were asked 
1f they would participate in a one year prospective 
study on the growth and feeding of their infants. The 
clinics were selected to cover the range of social 
classes. Mothers were interviewed for a year at 
roughly monthly intervals from the time their infants 
were about 1 month old 

At the first interview the mothers were asked 
their husbands’ occupations and other information 
about their famihes. Dunng the first and at each 
subsequent interview, the mothers were asked 1f 
their infants had had any feeding or health problems 
since the last interview and, 1f so, what treatment 
was given and who advised this treatment. Mothers 
were asked if they were breast, bottle, or mixed 
(breast and bottle) feeding their infants and if they 
gave them foods other than milk. 

In these analyses the ages of the infants have been 
divided into 0-3, 3-6, 6-9, and 9-12 months. For 
each of these periods, the infants were included im 
the results for these months if they contmued to 
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pardcnate in the sady -hroughou the three month 
penod- Of: 173. irfante recrmted into the study, 
about 25% droppec out before tke infants were a 
year old, either in tie rst two or three months or 
later because the tamilfes moved to another area. 

Infants were considered tc have diarrhoea and/or 
vomitng (D/V) if thei: motkers at one of the 
monthly interview:. said thar tkeir infants had 
required treatment for this prodlem. The data from 
zach monthly interv.ew were combined into three 
nontkly intervals (+ twb weeks). Each infant was 
counted only once, ever thcugh h2 may have had 
more “han one atta>x cf D/V in the three months. 
-hfantz were not coasidszed to heve D/V if they 
posse-ed after feecs or if they had D/V but their 
mothe- took no sp2zfic action. 

The milk feeds of iafarts over each three months 
were recorded as evher (1) breast fed only. (2) 
tottle ted only, (2) mrxed (breast and bottle) fed, or 
(4) weened, if breast milk was stopp2d and replaced 
with bcttle feeding im the tares month interval. The 
giving of solids did not affect this classification. 
Infants were counted as kaving solids in the pre- 
ceding months if a: an7 time in that p2riod they were 
g-ven solids. 

The husbands’ dccpat-cns were ased as indica- 
tcrs of social class, using che Conga-ton Australian 
classification.!” The grades of this classification are 
professional=1, managenal ard bus-ness=2, office 
ard sal2s=3, farmers and technicians=4, ‘skilled 
workers=5, semi-skilled workers=6, and unskilled 
workers=7. In the arzlyses socia cless was divided 
inzo upper (grades _-4) and lower (grades 5-7) 
sozial classes. To test the effect of parity, mothers 
were divided into pera 1 and para 2+. 

Data were compared tv simple tabulation with 
the x’ test or Fisher’s exact test and by using a multi- 
wey, mcn-parametzic memod that separated the 
effects cf the differemt factors in a mnulti-factorial 
sitaation. and estec tke mcependznt significance of 
each facor. 


Results 


Pattern and treatment cf diarrhoea and/or vomiting 
(D/V). A together, 172 .nferts weze earolled in the 
study. OF these, 123 xere seen for the full year. 
Suxty six (54%) of thes? 123 infants had one or more 


episodes 3f D/V in their firs: year (Table 1). Most of 


the D/V was minor Orly three infants were 
adnittec to hospital fcr D77 and aone died. These 
three infants were all less -han 6 months old and 
were either bottle fed or weared. 

The overall patterns 37 D’V related to social class, 
milk feeding, and ege of infant zre shown in the 
Figure. Diarrhoea ader vomzting was most 


Table 1 Numbers of infants with diarrhoea andlor 
vomiting (D/V) between 0-3, 3-6, 6-9, and 9-12 months. 
The mother’s source of treatment was an indication of the 
severity of DIV 





Age of infant (months) 








0-3 3-6 6-9 912 

‘Total No of ufants 143 137 129 123 
Mo of infants with 

D/V treated by 

Mother 2 5 5 9 

Nurse 4 4 0 0 

Doctor 11 14 15 25 

Hospital 2 1 0 0 
Total No (%) 

aith D/V 19 (13) 24 (18) 20 (16) 34 (23) 


Upper socal class Lower social class 


Infants aged 0-3 months 


Total No 39 13 5 3 40 3 2 B 
504 Infants aged 3-6 months 


Total No 235 19 8 8 23 13 15 2% 
704 Infants aged 6-9 months 











[C] Breast 
E Mued 


E0 ZZ] Weaning 
E30 [O] Bottle 

= 29 

i0 

Tano 3 23 7 18 7 4 % 37 
407 Infants aged 9-12 months 

30 

22 

1 

Tao 0 16 6 24 0 9 n 4 


Figure Percentage of infants with diarrhoea andior 
vomiting by age of infant, type of milk feed, and social 
class 
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common in infants aged 9-12 months. The Figure 
shows that up to 6 months infants from lower social 
class families generally had more D/V than those 
from upper social class families. After the age of 6 
months the effect of social class disappeared. For 
infants aged 6-9 months, the incidence of D/V in 
breast fed infants seems high, but there were only 
three infants in this group, so the difference in the 
incidence of D/V with vanous feeding regimens was 
not significant. 

The type of feeding, social class of the family, and 
parity of the mother may all affect the incidence of 
D/V ın the infant at any age. Multi-factorial analyses 
were used therefore to isolate the effects of each 
factor.!8 ° In the following analyses only infants 
either breast, bottle, or mixed fed throughout for 
each three month period have been included (Table 
2; more detailed tables are available from the 
authors on request). 

Between birth and 3 months, it was found that the 
proportion of infants with D/V did not differ 
significantly between those who were breast fed and 
those who were mixed fed (breast 10%, mixed 8%), 
but infants who were bottle fed had significantly 
more D/V than those mixed fed (bottle 20%, mixed 
8%; p=0-03). Social class and panty had no effect. 
Infants given solids before 3 months had less D/V 
than those not given solids (solids 5%, no solids 
16%; p=0-003). This unexpected finding was 
present separately in upper and lower social classes 
and for all types of milk feeding. (The percentage 
incidences given in the text make no allowance for 
other factors that may influence the incidence of 
D/V.) 

A similar analysis was performed for infants aged 
3—6 months The multi-way median test found no 


+ 
atk 


significant differences in the proportion.of infants 
with D/V between those who were breast ‘fed ‘and 
those who were mixed fed (breast 15%, mixed-3%), ' 
but infants who were bottle fed had significantly 
more D/V than those who were mixed fed (bottle 
35%, mixed 3%; p=0-005). Overall, the social class 
of the family had no effect, but among the bottle fed 
infants those from the lower social classes had more 
D/V than those from the upper social classes (lower 
social class 4/18, upper social class 0/3; Fisher’s exact 


ae 


wes 


test, p=0-01). The parity of the mother had no - - 


effect (para 1 17%, para 2+ 18%). Breast fed 
infants given solids by 6 months had less D/V than 
those who were not given solids (solids 16%, no 
solids 50% (2/4); p=0-01). 

For infants between 6 and 9 months, the overall 
incidence of D/V was 16%. The multi-way median 
test showed no significant differences in the propor- 
tion of infants with D/V when breast fed infants 
were compared with mixed fed mfants or when 
mixed fed infants were compared with bottle fed 
infants. Social class of the family and parity of the 
mother had no effect. All infants received solids by 
9 months. 

By 1 year all infants received non-breast milks, 
although some were still breast fed Between 9 and 
12 months the overall incidence of D/V was 28%. 
There were no significant differences in the propor- 
tion of infants with D/V between the mixed and 
bottle fed groups. Social class of the family and 
parity of the mother had no effect. 


Discussion 


Under the age of 6 months infants given only 
formula or cow’s milk feeds had significantly more 


Table 2 No (%) of infants with diarrhoea and/or vomiting (DIV) between 0-3, 3-6, 6-9, and 9-12 months 


by type of milk feeding and giving of solids 




















Infants’ Sohds 
age 
Grven Not grven 
Muk feed 
Breast Mixed Botte Subtotal Breast Mixed Bottle Subtotal Total 
0-3 months 
Total No 23 14 20 7 12 1 69 
No (%) with DYV 0 (0) 0 (0) 3 (15) 3 (5) 8 (14) 2 (17) 1 (100) 11 (16) 14 (11) 
3-6 months 
Total No 44 32 110 4 0 0 4 124 
No (%) with DY 5 (11) 1 (3) 12 (35) 18 (16) 2 (50) — — 2 (50) 20 (18) 
6-9 months 
Total No 10 43 S 0 0 0 0 108 
No (%) mth DV 2 (BD) 6 (14) 8 (15) 16 (15) — _ — — 16 (15) 
9-12 months 
Total No (i 24 71 95 0 0 0 0 95 
No (%)} with DV = — 8 (33) 19 (27) 27 (28) — — — — 27 (28) 
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D/V than those who re@ived breast milk only or a 
com ination of bregst acd bote feeds. Infants who 
recer"ed both breas: anc bettle feeds had no more 
C/V than those wio received breast milk only. 
These findings ind cate hat, in tke group studied, 
the absence of breast mck influenced the incidence 
of D'V and the presencz of otker milks did not. Put 
another way, the proective etfects of breast 
milk #1 lowered any .uscephbikty to infecuon 
induced by other muiks. „after € mcnths breast milk 
brougat no significant protection egainst D/V. We 
still have no explanation zor the significantly protec- 
tive effect of solid food given in the first six months. 
The seme observation wa made in a simular study in 
Chile” but not in z stady in New Zealand.? 
These findings Leve >ractical mplications for 
mothers and infan-s in a Western environment. 
Although D/V 1s con nca itis seldom severe, so the 
healtk penalties of tcttle “eedinz are not great. If a 
mcthe-> wants to breast ed but cannot meet the 
needs of her infant, Lowe-er, then this study shows 
that complementary tottle feeds do not mcrease the 
risk ot D/V, while sclid ods may lower the risk 
It would be potent ally dangerous to extrapolate 
these findings uncrit-cally to other countries and 
communities. In som2 ds-elcping countries where 
the nucntion of the motier and infant are poor 
mothezs may traditicnally at an early age, supple- 
ment their breast miik wth feeds of gruel, other 
milk, cr foods. Suc pr:ctices are perceived to 
maximise the benefits to tte mother and the infant. 
The supplementation cf breast milk with other foods 
may carry both high fzins m nutrnitior and high risks 
of D/y where environrental comtamination 1s 
heavy. [n this study ving supplementary foods to 
breast fed infants less than 6 montas old did not 
increase the risk of D.Y Tl ere is a need to evaluate 
scientifically, in developinz ccuntries, the risks of 
D/V against the benefa-s of such feeding practices in 
the maintenance of fant’ heath, including ad- 
equate nutritional stete. 
Note 


Only summary tables of the data heve bzer. included in this paper 
The Venn diagrams, which pve H> decaied deta and have teen 
used :n the multifactonal cralyse:. are available from AED 


This sudy was funded by Wy2th Pkarmacenticas (Australia) Pty 
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Gastric emptying with gastro-oesophageal reflux 


C DI LORENZO, A PIEPSZ, H HAM, AND S CADRANEL 


Paediatric Gastroenterology Unit and Department of Radioisotopes, Hospital St Pierre, Free Universities of 
Brussels, Belgium 


SUMMARY The time taken for gastric emptying of a liquid (milk) or a semi-liquid (pudding) meal 
was evaluated in 477 infants and children. These patients were referred for suspected 
gastro-oesophageal reflux and underwent gastro-oesophageal scintigraphy, prolonged 
oesophageal pH study, manometric evaluation of the lower oesophageal sphincter pressure, and 
fibreoptic endoscopy. No difference in gastric emptying was observed in children aged under 3 
years, regardless of the presence or absence of the gastro-oesophageal reflux, the pressure of the 
lower oesophageal sphincter, or the presence of oesophagitis. In children over 6 years, however, 
gastric emptying was significantly delayed in those presenting with reflux compared with those 
without reflux; in children over 3 years there was slower gastric emptying in those with a 
decreased lower oesophageal sphincter pressure compared with those with higher pressure and in 
those with overt oesophagitis compared with those without oesophagitis. This study suggests that 
gastro-oesophageal reflux is more severe in childhood than in infancy, probably due to more 
complex motor disorders affecting the gastric fundus as well as lower oesophageal sphincter 


function. 


Several techniques are currently available for 
measurement of gastric emptying of a liquid or 
semi-liquid meal, such as the marker dilution 
technique,' radiological studies,” radioisotopes,? 
and, more recently, ultrasound scanning * It has 
been shown that gastric emptying 1s delayed in 
infants with congenital heart disease? and with 
respiratory distress syndrome,® while it seems to be 
accelerated when pancreatic insufficiency 1s 
present.’ There is some controversy, however, 
about the evaluation of the time taken for gastric 
emptying in infants and children who present with 
gastro-oesophageal reflux’ some authors have found 
significantly delayed gastric emptying in children 
with reflux,’ ° while others have not.!%!2 

We have reviewed about 500 gastro-oesophageal 
scintiscans performed ın our department during the 
last five years, firstly, to compare the time taken for 
gastric emptying ın children with and without gastro- 
oesophageal reflux and, secondly, to assess whether 
delayed time for gastric emptying to take place 
could be associated with decreased lower 
oesophageal sphincter pressure with or without 
concomitant reflux peptic oesophagitis. 


Patients and methods 


A total of 477 infants and children referred with 
symptoms that suggested gastro-oesophageal reflux 
(vomiting or regurgitation, or both, 64%; recurrent 
pulmonary disease, 21%; near miss ‘sudden infant 
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death syndrome’, 10%; retrosternal pain, 5%) were 
investigated. Gastro-oesophageal scintigraphy was 
performed in all of them. In addition to this 
radionuclide investigation, 89 were also studied by 
means of 24 hour continuous oesophageal monitor- 
ing of pH, 202 underwent fibreoptic endoscopy for 
diagnosis of oesophagitis, and 188 had manometric 
evaluation of the lower oesophageal sphincter 
pressure 

The series of 477 patients was subdivided in six 
groups according to age: (1) less than 3 months 
{mean 1-8 months), (2) 4 to 6 months (mean 4-9 
months), (3) 7 to 12 months (mean 8-9 months), (4) 
13 to 36 months (mean 20-9 months), (5) 3 to 6 years 
(mean 4-4 years), and (6) 7 to 14 years (mean 11-2 
years). As a result of the smaller number of patients 
investigated the results of pH study, endoscopy, and 
manometry were analysed in five age groups (groups 
5 and 6 were considered together). 


Gastro-oesophageal scintigraphy. The technique of 
gastro-oesophageal scintigraphy has been well 
described.’ In our department a large field scintilla- 
tion camera (Toshiba) and a mini-computer Simis 3 
(Informatek) were used. A 7-4 MBq dose of *™ Tc 
sulphur colloid was mixed with a small amount of 
the usual meal and given orally. The rest of the meal 
was given immediately after to wash down the 
remaining radioactivity in the mouth. The meal 
consisted of the usual milk formula for children aged 
under 1 year or pudding for those 1 year or over. 


+ 
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The patient was al cwec to belch and then placed in 
supire position over the detecto- for a recording 
‘pe-icd of one hour, using 20 second frames. Regions 
of izterest were drawn over the oesophagus and 
stcmach and the time activity curve of the oesopha- 
gus was obtained aid expressed es a percentage of 
the gastric activity Zach reflux peak was checked by 
mepecting the corresponding image to exclude 
arnfiial peaks duz to gastric displacement into the 
oesophageal area. The number, intensity, and dura- 
ticn of the reflux peaxs were noted and a reflux 
index calculated by tang these three vanables into 
account. !4 

Tke number of courts over the gastric region of 
in-evest was measured during the one hour record- 
nz, allowing estimation of the time taken for gastric 
empying. We used the residual gastric activity at 60 
m nates expressed as a percentage of the initial 
activity (R60) as the variable. We chose this variable 
m cteference to the half life cf the radioactive 
isotcpe (Ty) beceuse R60 does not require an 
a 2rori hypothes s concerning the shape of gastric 
emptying curve. 


pH study. Continus 24 hour oesophageal pH was 
moritored using a flexible MI-506 glass pH probe 
(Microelectrode imc), “he distal end being placed at 
87% of the total Gistanze from the nares to the lower 
oesophageal sphxrcter. pH was determined con- 
tiiuously and the data, recorded every 7:5 seconds, 
were stored into a portable system (Memolog 
600- Novo) and pxccessed with an Apple Ile compu- 
ter, using Our own program A 1 oesophageal pH 
under 4 was regacdec as abnormal. Each episode 
o? zeflux was analysed and the reflux index (percent- 
aze of total time >f aesophagea pH inferior to 4) 
was considered tc >e abnormal waen greater than 5. 


Cesophageal mzerometry. A three lumen tube 
assembly was en:ploy2d to study oesophageal mo- 
tility The recoxcing catheters were arranged to 
measure pressure throagh side orifices, spaced at 2-5 
cn intervals. Ech pressure cazheter was infused 
wit] distilled wate: by a syringe pump at a rate of 0-8 
mimin. Resistarce to infusion was transmitted to 
exizrnal Statham cransducers Tae pressure profiles 
veze continuou:ly recorded wth a multichannel 
polygraph recorder. The resting lower oesophageal 
sphincter pressu-e in 2ach patient was measured by 
the pull through techrique.'> Nc premedication was 
used to perform this examinat on. 


Oesophagoscopy anc histology. Endoscopic ex- 
emanation was performed with paediatric fibreoptic 
peaendoscopes t Olympus GIF-&P, GIF P-10). Two 
or more biops” specimens were obtained using 
conventional enizsccpic biopsy forceps either from 
an area where lesions were evident or 2-3 cm above 
the squamocolucrnar junction if the mucosa seemed 


to be normal. If there were obvious oesophageal 
ulcers no biopsy specimen was taken. Ali specimens 
were reviewed by a pathologist. A classification of 
the histological findings was made on the basis of the 
following criteria: 

(a) Normal biopsy; 

(b) Oesophagitis grade 1 (hyperplasia of the 
epithelium, vascular papillae extending more than 
two thirds to the free luminal margin, ingrowth of 
vessels in the vascular papillae); 

(c) Oesophagitis grade 2 (abnormal infiltration of 
neutrophilic or eosinophilic polymorphonuclear 
leucocytes, or both); 

(d) Oesophagitis grade 3 {erosion or complete 
ulceration of the mucosa, columnar lined oesopha- 
gus). 

This series of examinations was performed for 
each child during a period ranging from two to seven 
days. 


Statistical analysis. Statistical analysis was carried 
out by the non-parametric Wilcoxon rank sum test. 


Results 


The total population of 477 patients was divided into. 
two groups, those with and those without reflux, on 
the basis of the results of scintigraphy or pH study, 
or both. Group 1 was formed of the 291 children 
who had abnormal results in at least one of these 
two examinations. Group 2 was tormed ot the 186 
children with normal results. 

The comparison of the time taken for gastric 
emptying in these two groups of patients is pre- 
sented in Figure 1. A significant difference 
(p<0-001) was found only in the children over 6 





<3 4-6 7-12 1-3 4-6 >6 
—— Months ——’ Years 
Age 


Fig 1 Mean (SEM) of age related R60 (residual activity in 
the stomach after 60 minutes) relanon with gastro- 
oesophageal reflux (@--——@® = those with reflux; 
m8 = those without reflux) 


*p<0 001 
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Table Mean (SEM) age related R60 {residual activity ın the stomach after 60 minutes) in patients with ‘normal and 
abnormal results of gastro-oesophageal scintigraphy and pH study i 














Age group iS 7 
<3 months 446 months 7-12 months i-3 years 446 years i 5 >Ó years 
Semtgraphy results í 
Normal 655 (14) 680 (17) 68 9 (26) 642 (34) 510 (50) 442 (45)* 
Abnormal 706 (23) N27 70 2 (2 8) 605 (37) 53 0 (4 5) 25-1 (2-5)* 
pH study ——————_———e 
Normal 617 (40) 675 (49) 702 (44) 717 (42) 470 (65)** 
Abnormal 689 (43) 705 (57) 745 (50) 58 8 (10 0) 26 2 (5 3)°* 








*p<0 005, **p<0 05 


years, gastric emptying being delayed in patients 80 
with reflux (mean (SEM) R60: 41-6 (3-8) in those 
with reflux v 23-7 (2-8) in those without reflux). A 
further comparison of R60 between those with and 
those without reflux was performed by analysing 
separately the results of pH study on one hand and 
of reflux scintigraphy on the other. No difference 
was observed between the two populations, except B40 
for the oldest subgroups (Table). 


„N 


* 
The lower oesophageal sphincter pressure, deter- 

mined in 188 children, was >12 mm Hg in 119 20 

patients and <12 mm Hg ın 69. No significant 

difference in gastric emptying was found im children’ 10 

under 3 years with low and normal lower oeso- o 

phageal sphincter pressures (Fig. 2). The difference <3 4-6 7-2 1-3 >3 

was significant, however, in children over 3 years 

(mean (SEM) R60: 55-5 (6 6) in children with low Mths a Yr — 

Age 
Fig 3 Mean of age related R60 (residual activity in the 

80 stomach after 60 minutes): relation with endoscopical and 





histological findings (@——l = those with normal 
findings, @—® = those with oesophagitis grade 1; 
a——« = those with oesophagitis grades 2 and 3) 


*p<0 05 


pressure v 29-4 (5-9) in children with normal 
pressure, p<0-05). 

Endoscopic and histological findings.were avail- 
able for 202 children: there was no oesophagitis in 
108 children, slight oesophagitis (grade 1) in 64, and 
overt oesophagitis (grades 2 and 3) ın 30. Only in the 
oldest age matched subgroups was a significant 

$ a a difference in gastric emptying found between the 
s3 Rp aes: hee 29 children with overt oesophagitis and those without 
Months —— Years — oesophagitis (mean (SEM) R60: 53-4 (7-8) v 30-4 
Age (4-1); p<0-05) (Fig. 3). 
Fig 2 Mean (SEM) of age related ROO (residual activity in . 
the stomach after 60 minutes): relation with values of lower Discussion 
oesophageal sphincter pressure (@-——@ = those with 
lower oesophageal sphincter pressure <12 mm Hg, Since the very first studies of Cannon’ many data 
@—— = those with lower e oghagoa sphincter pressure have been ai about gastric emptying in 
>12 mm Hg) humans. Among the techniques currently used, 
*p<0 05 scintigraphy mene 3 1s a Suitable method for the 


452° Di Lorerzo, Piepsz, Ham and Cadranel 


stud? of gastric emptying of a liquid or a semi-hquid 
mea. It ‘Is more DAys.d.ogical ard better accepted 
than the marker d:lution technique and its radiation 
hazard is less thaa tre conventional radiological 
method. As a mater of fact, ising 7-4 MBq of 
“™T= sulphur colbad, tke total bedy absorbed dose 
is less than 0-05 mGy and the gcnadal dose ıs less 
than 0-2 mGy.” Tris exposure i- less than a tenth 
that of conventional =<rium meal,.'® 

Most of the pre~ious studies ha~e been performed 
in adults, whereas “he mechanisms of gastric 
emptying in childood have beem investigated only 
iecently, althougt the motor behaviour of the 
stomach seems t> be altered ım many childhood 
diseases. Unfoctumately, because of the differences 
in tte techniques -sed and :n the ages of the patients 
investigated, sreviously reported data are not 
alwzys comparable. It 1as been shown, for example, 
that the patterms of emptying of a liquid, a digestible 
solid. or an indigestitle solid are different.!9 It has 
become clear thar tea:c fundal activity 1s mainly 
reszonsible foz the emptying of liquids, while the 
distal stomach is much more concerned with the 
elurination of sclds from the zastric cavity.’ 

Csmolality anc fat sompositicn,”! protein,” and 
amino acid® con ents cf the ingested meal have an 
important influerce on gastric emptying and often 
the different nut-tents chosen by different authors 
for 2valuating ga: tric emptying make comparison of 
their results d_ffizalt I: skould also be emphasised 
that some tecknice] problems mzy be related to the 
use of milk: wiem milk reaches tne stomach there is 
a precipitatior o7 cassin, the radiotracer is seques- 
tered into this “mction, and tie time taken for 
gastric emptying desczibes mainly the emptying of 
the casein phass ** This could explain the low 
emptying rates fcund n infants when milk was used 
as a meal us:ng Scintigraphy. Another source of 
controversy ıs the var able employed to express the 
rate of gastric emptying In our =xpenence fitting a 
straight line to :he gastric time activity curve, to 
measure the half time of gastric 2>mptying, seems to 
be a questionable techmique. When using milk 
formulas the pat-ern of gastric emptying is variable, 
a sudden decrease af activity being preceded or 
folbwed by peroads during whch no emptying is 
observed at all. For that reason, we preferred to use 
the residual gastr c activity afte: 60 minutes as the 
variable. In thit study we used milk in children 
under 1 year because 1: represerts the physiological 
meal at this age. 

To evaluate the gastric emptying of children with. 
suspected gastro-oesophageal reflux, our population. 
was subdivided :mto :wo groups, those with reflux 
and those witiow! :eLux, accorcing to the results of 
gastro-oesophagzal scintigraphy and prolonged pH 
study, these two techuques being considered as the 
mzst reliable methods for the detection of reflux 
diszase.!4 > 


A significant delay in the tıme taken for gastric 
emptying was found only in those children over 6 
years with reflux. Whatever the technique used for 
the diagnosis of reflux (pH study or scintigraphy), 
no difference was seen in the time taken for gastric 
emptying of children, with or without reflux, in the 
lower age groups. A significant difference between 
those with and without reflux was observed from the 
age of 3 years, when pH study was used as the only 
criterion for the diagnosis of reflux, and from the 
age of 6 years when only scintigraphy was used. This 
difference might be due to the fact that the criteria 
that we have chosen for diagnosis of reflux by pH 
study were more selective and picked up patients 
with a more severe reflux disorder. 

The delay in emptying of a liquid or semi-liquid 
meal 1s mainly due to abnormal gastric fundal 
function. A delay in gastric emptying occurred in 
those children over 3 years with low lower 
oesophageal sphincter pressures, one of the major 
pathogenetic factors in patients with reflux.” Lower 
oesophageal sphincter and fundus can probably act 
as a synergic functional unit, both showing a 
relaxation reflex ın response to swallowing, which is 
almost entirely mediated by the non-adrenergic, 
non-chohnergic nerve fibres.” Our findings zhat 
important abnormalities of the lower oesophageal 
sphincter can be associated with altered gastric 
emptying support the concept of an interrelahon 
between lower oesophageal sphincter and fundic 
function. 

In infants no correlation was found between 
oesophagitis and gastric emptying. These data are 
consistent with those of Baulieu, who found normal 
gastric emptying in very young children with reflux 
oesophagitis.” The findings that older children with 
obvious oesophagitis also have a slower rate of 
emptying of the stomach agrees with the increasing 
severity of the reflux disease with age, the fuadal 
function seeming to be affected as well 

It has been shown ın adults that this disease can be 
part of a more complex disorder in which the 
gastrointestinal tract distal to the oesophagus may 
also be involved. McCallum et al showed an 
abnormal motor function of the stomach in a hugh 
percentage (41%) of adult patients with reflux,?? 
and Behar and Ramsby showed an antral dys- 
motility in reflux oesophagitis. After the first few 
years of life children probably develop reflux 
disease, therefore, that resembles the adult form 
more, with a motor disorder not always confined to 
the lower oesophageal sphincter but that also 
involves other upper gastrointestinal structures 

The evidence that delayed gastric emp-ying 
can be significantly associated with a low lower 
oesophageal sphincter pressure and with a severe 
reflux oesophagitis strongly supports the role of 
prokinetic drugs, which can enhance the emptying 
of the stomach, in the treatment of reflux disease. 
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To our knowledge, this paper 1s the first report to 
compare gastric emptying m children, with and 
without reflux, and evaluates a large seres of 
patients according to their age. Rosen et al have 
studied gastric emptying using a 5% dextrose 
solution in two groups of children, those under and 
those over 2 years of age.” They found no differ- 
ence in children with or without reflux. Our data, 
even if we used another meal, are not significantly 
different from those of Rosen: if the patients of the 
different subgroups above 2 years are considered 
together, the difference for the older children (>6 
years) ıs masked and no difference can then be 
shown between those with and without reflux. 

On the other hand, Hillemeter et al claimed that 
in infants with reflux complicated by failure to thrive 
or recurrent pulmonary disease, or both, gastric 
emptying was slower than in controls. These data 
are not incompatible with our own as, unlike in 
Hillemeier’s patients, severe complications were 
seldom observed in our population. 

Our study also shows a correlation between the 
age of the patients investigated and the rate of their 
gastric emptying, older children showing a faster 
emptying than younger children. Part of the differ- 
ence can, of course, be explained by the change of 
meal (pudding) given to the older children. The age 
related differences are also obvious, however, com- 
paring children aged 1 to 3 years, 4 to 6 years, and 
older than 6 years, who all received the same type of 
meal. The evaluation of the gastric emptying in 
children should therefore take into consideration 
the age of the patient investigated as well as the type 
of meal used for the study. 
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'Cisapride for gastro-oesophageal reflux and peptic 


oesophagitis 
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SUMMARY Twenty childrer. (age range 75 days-47 months) with reflux oesophagitis entered a 
random double Ehnd trial in which they received either Cisapride (Janssen Pharmaceutical Ltd), 
a new prokinetic=gent, or an identical placebo sy-up. Diagnosis of gastro-oesophageal reflux was 
made by measurement of intralLiminal oesophageal pH combined with manometry. Oesophagitis 
was assessed in all patients by histological exemination of mucosal specimens taken during 
oesodhagogastro=uocenoscopy. Manometry, pE test, and endoscopy with biopsy examination 
were repeated at the end of the treatment period. Seventeen patients completed the trial, eight of 
whom were takimg the drug ard nine the placebo. Mean total clinical score and post-prandial 
reflux time (% of reflux) significantly improved ir patients in the group given Cisapride but not in 
the group given =laccbo. Furthermore, there wes a significant improvement of the histological 
oesophagitis scozz only in the children in the group given Cisapride, whereas placebo was 
ineffective. It is concluded that Cisapride is a weful agent both for the relief of symptoms of 


gastro-oesophagez! reflux and for the healing of peptic oesophagitis in infancy. 


In the past few years there have been a number of 
studies on gastro-cesorrageal reflax in children ° 
Interest has been concertrated mainly on the clinical 
presentation and on providing reliable diagnostic 
tests A few studies, however, have been directed 
towards assessing ʻe therapeutic approach of the 
disease. Recent tnas have shown that children with 
reflux can be successful y treated with bethanechol 
chloride,“ a choliterg:-= drug zhat stimulates intes- 
tinal smooth musd= ccntraction € In a controlled 
trial antacids as well as cimetidine proved to be 
effective for the -elief of toth symptoms and 
oesothagitis ° Finally, = recent open study showed 
that comperidone, a new prokinet.c agent, induced 
a siguificant improvement bcth in symptoms of 
reflux and in some zastro-cesodhageal motility 
variables. '° 

In only one study how wever, was the trial designed 
in a double blind fashion.* As gastro-oesophageal 
reflux. has a favourable natural history ın children,! 
double blind contcolled trials wculd seem to be 
advisable to assess the :rue place of medical treat- 
ment of reflux in children. 

Cisapride (R 51 19, Eanssen Phermaceutical Ltd) 
is a aew prokinetiz drug thet stimulates smooth 
muscle cell contraction cf the gastrointestinal 
tract. ? This prompted us to investigate the effect of 


oral Cisapnde compared with placebo in the treat- 
ment of children with symptomatic gastro- 
oesophageal reflux and peptic oesophagitis. 


Patients and methods 


Twenty patients, nine boys and 11 girls, aged 75 
days-47 months, with a diagnosis of gastro- 
oesophageal reflux and oesophagitis, were entered 
into a double blind trial to compare Cisapride syrup 
(1 mg/ml) at a dose of 0-3 mg/kg three times a day 
before meals with placebo syrup, which was iden- 
tical to Cisapride in taste and appearance, taken at 
the same dose, over eight weeks. In each patient 
diagnosis of gastro-oesophageal reflux was based on 
pH-metric demonstration of acid reflux. Fibreoptic 
endoscopy and biopsy examination revealed 
oesophagitis in all 20 patients. Infectious, neuro- 
logic, metabolic, and renal disorders were care- 
fully excluded Abnormalities of the oesophagus, 
stomach, and duodenum were excluded by upper 
intestinal x ray examination. Parents gave informed 
censent and the study was approved by the ethical 
committee of our faculty 

Gastro-cesophageal reflux was detected by a five 
hour pH study, performed after ingestion of apple 
juice (15-20 cc/kg), with a pH of 4. A small flexible 
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electrode (MI 506, Microelectrodes Inc, London- 
derry, New Hampshire, United States of America), 
calibrated with buffers at pH levels of 7-0 and 4-0, 
was introduced nasally and located at 87% of the 
distance from the nares to the lower oesophageal 
sphincter previously determined by manometry. 
Gastro-oesophageal reflux was defined as a fall in 
intra-oesophageal pH below 4 for at least 20 
seconds. 

Manometry was performed by a triple lumen 
catheter with side recording orifices spaced 2-5 cm 
apart and perfused with bubble free water at a low 
compliance infusion system (Armdorfer, Med Spec 
Co, Greendale, Wisconsin, USA). The probe was 
initially located into the stomach and subsequently 
moved across the lower oesophageal sphincter 
0-5 cm at a time, remaining at each station long 
enough to obtain a stable pressure recording. 
Lower oesophageal sphincter pressure was deter- 
mined as mean pressure of the three onfices, with 
the gastric pressure as zero reference, taking the 
mid-respiratory value. Motor activity of the distal 
oesophagus was recorded by placing the distal side 
hole of the catheter immediately proximal to the 
lower oesophageal sphincter. Oesophageal waves 
were elicited by administering 2 ml of 5% dextrose. 
Only waves preceded by at least 30 seconds of silent 
motor activity in the oesophagus were taken into 
account. Amplitude of penistalsis (mm Hg) was 
measured by subtracting the mean resting 
oesophageal pressure from the peak of the waves. 
Both oesophageal manometry and pH study were 
performed during the same session after a two to 
three hour fast without sedation. Patients with 
diagnosis of reflux underwent upper endoscopy with 
a small fibreoptic endoscope (GIF PX Olympus). 

Mucosal erythema or oedema were not con- 
sidered to be reliable findings of oesophagitis. 
Endoscopic lesions, such as friability, exudate, 
erosions, or ulcerations, were considered to be 
important markers of oesophagitis. During 
endoscopy, biopsy specimens were taken from the 
oesophageal mucosa, irrespective of its appearance, 
and examined by a histopathologist, who >was 
unaware of the endoscopic findings. The degree of 
oesophagitis was histologically defined as ‘mild’ if 
there was basal cell hyperplasia and extension of the 
papillae, ‘moderate’ if there was also an increased 
cellularity of the lamina propia, and ‘severe’ if there 
were also signs of mucosal ulcerations. 

Blood counts, urinalysis, and determination of 
serum transaminase and alkaline phosphatase activi- 
ties, and bilirubin, creatinine, and urea concentra- 
tions were taken before randomisation to either 
Cisapride or placebo. Dunng the study, frequent 
assessments were made of severity and frequency of 


symptoms and drug use. Manometry, pH study, 
endoscopy, and biopsy examination were repeated 
within two days before the end of the trial for 
comparison with pretreatment data. At completion 
of the tial the patients were classified as ‘cured’ if 
chinical, pH-metric, and histological vanables had 
normalised, ‘improved’ if at least one of these three 
variables had ameliorated, and ‘unchanged’ or 
‘worsened’ if no improvement or worsening was 
observed, respectively. Throughout the trial, 
parents were provided with diary cards to keep a 
daily record of the symptoms and physical signs. A 
scoring system was used to evaluate symptoms and 
physical signs as well as oesophageal histology of the 
patients (Table 1). 

Data were analysed using either Student’s t test or 
rank sum non-parametric tests p Values <0-05 
were considered significant. 


Results 


Three patients failed to complete the study and were 
withdrawn, two because of febrile upper respiratory 
mfections and one who failed to take the drug 
continuously. Eight patients (age range 90 days—36 
months) were treated with the drug and nne (age 


Table 1 Scoring system for symptoms or physical signs 
and for oesophagitis assessed by histology 





Evaluation Score 
(points) 
Symptoms or physical signs 
Vomutmg or regurgitation, or 
both (episodes/veek) None 0 
1-3 3 
>3<7 6 
>7 9 
Pneumoma or asthma 
(eprsodestwo months) None 0 
1 5 
>1 10 
Apnoea (episodes/week) None 0 
1 6 
>2<5 9 
>5 12 
Hacmatemess 
(epsodestwo months) None 0 
1-2 5 
>2 10 
Heartburn, dysphagia 
(epmodestveek) None 0 
1-3 2 
>3<7 4 
>7 6 
Weight/height ratio (centile) >S0th 0 
>25th<S0th { 
>10th<25th 2 
Sth-10th s 
<Sth 10 
Ocsophagits (histology) Normal 0 
Mild degree 3 
Moderate degree 6 
Severe degree 9 
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range 75 days-47 ronzis) wich the placebo. The 
two groups were ccmpazable for c mical and histo- 
lozical scores and “cr percentage of reflux time at 
the pH study. 

Four patients or Cisepride and one on placebo 
were healed, two patients on Cisapride and one on 
placebo were considered to have improved, and 
nine children rematced unchanged or worsened. Of 
these, two were .n ‘te Cisapride group and seven in 
the placebo group. As shown in Table 2, the post- 
treatment clinicel sore, percentage of reflux time, 
and histological sccre fer oesophagitis were signifi- 
cantly better in tae zroup treated with Cisaprıde but 
showed no change in the group treated with 
placebo Furtherrcre, at the end of the trial 
amplitude of peristélsis was signif cantly increased 
only in the Cisapride g-oup, whereas lower 
oesophageal sphinct2r pressure and mean duration 
of episodes of re“lux shewed na significant change in 
either groups. The percentage improvement from 
the pre-study basel re ic clinics] score and duration 
of reflux was higher in the Cisapride group than in 
the placebo group Figure) There was a significant 
difference, howeve~, only for the percentage change 
of the clinical score. 

Four patients on Cisaoride (-hree with moderate 
and one with mld Sescphagitis before treatment) 
were totally healed Two of the remaining four 
patients on Cisapride had severe oesophagitis at the 
beginning of the srudy, one of whom remained 
unchanged and one of whom improved. The other 
two patients on Disaprice had mocerate oesophagi- 
tis, and again one remained uncaanged and one 
improved. 

Of the patients cc placebo, one who initially had 
severe oesophazitss remained unchanged at the 
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% Improvement inreflux time 


% Improvement in clinvcal score 





Cisapride 


Placebo Crsapride 
Treatment group 
Figure Percentage unprovement from pre-study baseline 
in clinical and reflux time for each patent at completion of 
the double blind trial. Mean (SD) clinical score for tae 
Cisapride group was 54.05 (27-69) and for the placebo 
group was 17-69 (22-64) (Students t test, p<0-01; 
Wilcoxon rank sum test, p<0-05). Mean (SD) reflux arte 
for the Cisapride group was 50 92 (36-7) and for the 
placebo group was 19-83 (30-7) (Student’s t test, p=0-07, 
not significant; Wilcoxon rank sum test, p=0-11, not 


significant) 


Placebo 


completion of the trial. Six had moderate oesophagi- 
tis at the start of the trial. Of these, three failed to 
improve, two had an improvement in the histologi- 
cal appearance, and one healed. Finally, two patierts 
who had mild oesophagitis at the start of the trial 
remained unchanged at the end. 

No significant changes occurred in the biocher- 
cal variables. No untoward clinical signs or symp- 
toms were observed during the trial. 


Discussion 


Major advances have recently been made in under- 


Table 2 Results obramed in 17 patents with gastro-oesophageal reflux after eight weeks of treatment with Cisapnde or 


piacebo Results are given. as mem (3D) 





Treaty ent group 

















Cesaprde Placebo 
aefore Afie Stcdent's Signed Before After Student's Sgr ed 
treatment treacnent tes rank test treatment treatment t test ranz 
test 
Climeal score’ 24 25 77 1) 78 (705) p<0 01 p<0 05 13 5 (4 15) 108 (3 95) NS NS 
% Of reflux time* 75 68 211 65) 118 (1107) p<005 p<0 05 32 71 (1835) 23 85 (13 57) NS NS 
Daration of episodes 
of pastro-ocsophagea! 
reflex (min) 428 1071) 4 R (111) NS NS 4 60 (0 98) 451 (10) NS NS 
Lower oesophageal 
sphincter pressure 
(mm Hg) IC 62 77 53) 19 @ (4 62) NS NS 20 55 (5 87) 22 22 (7 10) NS NS 
Penstalsis 
amputude (mm Hg) ~69 (15 7) 577 (11 5) p<0 05 p<0 05 49 92 (18-10) 5007 (10 11) NS NS 
H.stological score 
for sesophagits 637 {1 92) 3C (3 58) p<0 05 p<0 05 5 66 (1 80) 433 (2 64) NS NS 





*No significant differeace a the wo groups of patients for the chnal and hrstological scores and percentage of reflux time before treatment 
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standing the physiopathological mechanisms of 
gastro-oesophageal reflux. * There ıs evidence 
that the pathogenesis of reflux has many compo- 
nents, such as lower oesophageal sphincter incom- 
petence, abnormal oesophageal peristalsis, delayed 
gastric emptying, and oesophageal mucosal damage 
from gastric content. Treatment of reflux might be 
directed, therefore, towards either counteracting 
upper gastrointestinal motor defects or altering the 
character of the gastric content available for reflux. 
Cisapride 1s a new prokinetic drug that facilitates 
release of acetylcholine from the myenteric plexus 
and has no dopamine blocking properties, and in 
vivo and in vitro studies have shown that ıt increases 
lower oesophageal sphincter pressure and amplitude 
of oesophageal peristalsis and improves gastric 
emptying (Gilbert RJ, Dodds WJ, Karhilas PJ, 
Hogan WJ, Lipman S Double-blind assessment of 
the effect of intravenous and oral Cisapride on 
oesophageal motor function. Abstract presented at 
First International Investigations Meeting on 
Cisapride, Brussels, December 1985.)!* For this 
reason, the drug has great potential in the treatment 
of gastro-oesophageal reflux. 

The results of this tral indicate that Cisapride is 
more effective than placebo in the relef of symp- 
toms of gastro-cesophageal reflux ın children. 
Symptomatic control in patients treated with Cisa- 
pride was documented both by decreased duration 
of reflux time during the repeated pH test and by 
significant improvement in the oesophageal histo- 
logical damage. No changes in the lower oesophageal 
sphincter pressure were noted between the results of 
manometry before and after treatment in the two 
groups. Although the children on Cisapride showed 
a slightly significant increase of oesophageal peri- 
staltic amplitude compared with those on placebo, 
however, amplitude of peristalsis was not remark- 
ably decreased before treatment in either groups. 
Moreover, basal mean values of lower oesophageal 
sphincter pressure in all our patients were not 
different from that of a normal paediatric 
population.'© This would suggest that patients in- 
cluded in the study as a whole had moderate reflux. 
Cisapride caused a significant reduction of the reflux 
time, whereas mean duration of reflux was un- 
changed. This finding was mainly due to a decreased 
frequency of episodes of reflux and implies that the 
drug might be more effective on the mechanisms 
related to the frequency of episodes of reflux, such 
as lower oesophageal sphincter pressure and gastric 
emptying. Cisapride has also been shown to improve 
gastric emptying: documentation of this effect 1s 
lacking in our study 

Cisapnde was also more effective than placebo in 
improving histological changes of oesophagitis. Of 


the 17 patients included in the study, however, only 
three had severe oesophagitis; the remaining 14 had, 
mild or moderate oesophagitis The effectiveness of 
Cisapride ın the treatment of more severe reflux 
oesophagitis remains to be proved. 

The manometric findings, such as normal (or 
slightly decreased) pressure of peristalsis and lower 
oesophageal sphincter absence of non-specific 
oesophageal motor defects, and the prevailing mod- 
erate degree of oesophagitis, indicate that our group 
of selected patients was not seriously affected. It 
would be desirable, therefore, for future trials with 
Cisapride ın children affected by gastro-oesophageal 
reflux to include more patients with severe reflux 
oesophagitis 
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Controlled study of exclusion of dietary vasoactive 


amines in migraine 
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sumMMARY To a:sess the effects of dietary vasoactive amines in the aetiology of childhood 
migraine, 39 children were randomly allocated tc either a high fibre diet low in these substanc2s 
or a aigh fibre die: alone. Both groups of childrer showed a significant decrease in the number of 
headaches and tere was no significant difference between the two groups. 

Dietary vasoactive amines have not been shown ın this study to influence childhood 
mizraine. The improvement seen in both groups -mphasises the need for a control diet in studizs 
designed to show that dietary manipulation improves disease. 


Mizraine 1s a common 2-obler: tha: affects some 4% 
of schoolchildren between the ages of 7 and 15 and 
oft2n causes considerable distress and disruption of 
school and social ectivities.' The aetiology remains 
unEn wn and variccs dietary components and other 
stinul have been considered to precipitate attacks 
in dfferent indixiduais. Various foods contain 
vasoective amines * ard receat work has concen- 
traed on biochemtica. idiosyncratic reactions to 
vawzctive amines>> end on fcod allergy®’ as 
possizle mechanisacs fcr the zuspected association 
between food intclzra>ce anc m graine. 

Strdies on the ctfect of vasoaccive amines have 
prcduced conflictimg results Hanmington’s work in 
adults claimed to sow zhat vasoactive amines were 
important precipitatts DF migram=2,?“* but Forsyth 
could not confirm this in children. These studies 
involved challenges with capsules that contained 
plazebo or vasoact ve amines bit were not con- 
duct2d by dietary modificaticn 19 every day cir- 
curszances over severe] weeks. 

Claims have bezn made fcr ccusal associations 
between food intclzrance and ar ever increasing 
number of disease: or exacerbation of diseases, but 
few zf these have peer substantiazed by controlled 
tn<ls Because of the extensive publicity on food 
intolerances we beHevs that dietary manipulation 
may have a profcind placebo efect, and conse- 
quen-ly we perfcrmec a prospective controlled 
study of a diet low in vasoactive amines. 


Patients and methods 


All caldren incluced in the study were referred by 


their general practitioner or by another paediatn- 
tian to one or other of our children’s outpatient 
clinics 

Migraine was defined as episodic headaches 
associated with nausea, vomiting, or visual distur- 
‘dances when other diagnoses had been excluded. 
Patients with recurrent abdominal pain were not 
included unless they also suffered from migraine 
headaches. Children were excluded if they had 
previously tried dietary manipulations. 

Two children had a history of epilepsy, three had 
asthma, and one had hay fever. 

After medical consultation the dietitian obtained 
the dietary history and informed the parents of the 
nature of the tnal. After enrolment the parents were 
given open access to the clinic to discuss any concen 
or difficulties. For the first eight weeks no dietary 
cadvice was offered and parents were asked to reco-d 
all symptoms or signs in a standard diary given to 


Table! Foods excluded tn diet B 


Foods comaming vavoative amines 
Chocolate 

Cheese 

Yoghurt 

Citrus fruits and citrus trust juices. squashes. and cordials 
Bananas. pinceppie. raspbernes plums 
Peas broad beans avocado pears 
Yeast and meat extracts 

Shellfish 

Smoked. pickled fish 

Game 


Foods coniamung caffeine 
Strong tea, strong coffee 
AH cola danks unkes tree of caffeine 
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them. Children who had at least one migraine 
headache every two weeks were then randomly 
allocated to receive either a diet rich ın fibre that did 
not exclude foods high in vasoactive amines (diet A) 
or the same high fibre diet that did exclude foods 


Table2 Reasons for excluding patients during study 


Forms missing 

Failure to return 

Modifying diet themselves 

Drugs prescnbed by general practitroner 
Doubtful diagnos 

Appendaeatrs 
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Tablie3 Characteristics of the patients according to feeding 
regimen 








Feeding regunen 

Diet A Diet B 
Mean age (years) 10 33 11 08 
Age range (years) 3 58-15 25 5 08-15 58 
Sex (M F) 128 127 
Family bsstory of migraine 10 8 
Duration of bustory of migrane 

(months) 3-96 1 5-120 


high in vasoactive amines (diet B) for an eight week 
period. The foods forbidden during this time are 
listed in Table 1. Parents were asked to continue 
recording symptoms during the trial period. 

A crossover method was not used as it was 
thought that the patients who improved on one diet 
would be reluctant to switch to another and com-* 
pltance might be lost ' 

Eighty children were recruited to the initial 
assessment, of whom 61 were suitable for inclusion, 
Thirty nine of these children successfully completed 
the trial; the reasons for non-completion of the trial 
are summarised ın Table 2. The child and parents 
were seen by the dietitian four weeks after starting 
the diet and again four weeks later, when the trial 
was concluded. No patients received prophylactic 
treatment with drugs during this period, though they 
were encouraged to use simple analgesia to relieve 
headaches. The diet was discussed fully with the 
family and no suggestion was made that one diet was 
likely to be more effective than another. 

Initially, a simple scoring system was used to 
grade the severity of the headaches and accompany- 
ing symptoms. As this correlated strongly with the 
number of headaches the latter, being a less 
subjective vanable, was used in the final analysis. 


Table4 % Improvement seen in patients with migraine given high fibre diet alone (diet A) or high fibre 


and low vasoactive amine diet (diet B) 























Feeding regimen 
Diet A Diet B 
Case No of attacks % improvement Case No of attacks % Improvement 
No No 
Light weeks’ Eight weeks’ Light weeks’ Eight weeks 
assessment on diei assessment on dei 

1 27 0 } 100 1 6 0 

2 6 1 2 9 0 100 
aa ! | sem - : 

4 14 3 4 33 6 

5 4 1 } 70-79 5 17 3 } oss 
6. 21 7 6 18 4 

F 5 2 7 8 2 70-79 

60-69 

8 10 4 8 8 3 ) 69 
2 s n 9 35 16 

10 7 3 10 12 6 50-59 
ll 4 2 50-59 11 12 6 

2 6 3 

12 6 4 

13 15 9 40-49 3 13 9 a 
14 20 12 14 7 5 

15 8 A 15 13 10 20-29 
16 17 11 30-39 16 15 12 

y 5 y 17 H n o 

18 17 13 } 20-29 18 4 4 

19 8 14 19 30 42 Worse 
20 5 14 } Worse ) 

Total 267 139 263 143 
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Of tre 39' children who completed the trial, 20 were 
assigned to diet A end 19 to d:et E. The two groups 
were sumilar in age, sex, family history of migraine, 
and duration of Listery cf migraine (Table 3). 
Befcre starting the study two children assigned to 
the High fibre diet (4) were thougat by their parents 

-to have attacks orovcked ty food: ın one case 
cheese was the saspected agent and in the other 
tomatoes. Four oftae caildrer on zhe low amine diet 
(B) were similarly susz2cted to have attacks precipi- 
tated by food: in aul ceses these were foods high in 
vascactive amine: 

There was a significant reduction in the 
number of migrare headaches im both groups and 
there was no sign ficact difference between the two 
groups. Patients zesigred to the low amine diet (B) 
had a mean (SC) number cf headaches of 13-84 
(9-25) during the tnal This dropped to 7-53 (9-41) 
durng the time Ley sere cn their diet (p<0-01). 
Sixteen of the .9 children had at least a 20% 
redaction in the aamter of ettacks dumng this time 
and 10 of these mad at least a £0% improvement. 
Patents assignec to a high fibze diet (A) had a 
redaction in the mean (SD) number of headaches 
frem 13-35 (10-09) to 6-95 (5-84) during their time 
on che diet (p<0 (1). Eighteen cf the 20 children in 
this group had æt least a 20% reduction in the 
number of attacks anc 11 cf these had at least a 50% 
improvement (Table 4). 


Discussion 


Previous studien that have assessed the role of 
vasoactive amires ir the aetiology of childhood 
mizraine have produced conflict ng results. ° As far 
as we are aware. this .s the frst published controlled 
stzdy ın childr2ea that comperes a diet low ir 
vasoactive aminas with a ccatrcl diet. Our findings 
show that removing vasoactive ¿mines from the die” 
had no greater effect in reducing the number o7 
migraine attack: than giving sersible advice about € 
h:gh fibre intax2 uc this group of children witt 
urcomplicated migraine noz selected for a history o= 
food sensitivity. Die ta the small number whe 
ozmpleted the tial we cannot exclude the possibilit? 
that there are a5nall number ot children who have 3 
genuine biochemicel idiosyncracy to vasoactiv2 
amines. 

The great improvemert we found in many of our 
patients remairs unexplained In some it may have 
teen due to reassurance io the parents and the child 
that the diagno:5 wzs not more sinister. Many of the 


children were previously receiving a poor diet w:th 
irregular meals high in sugar and fat. Regular high 
fibre meals may have countered a tendency to 
hypoglycaemia,® but senal blood glucose measure- 
ments were not performed. It is possible that a h:gh 
fibre intake protects against the absorption of 
dietary vasoactive amines, but we are not aware of 
any evidence to support this. In many the improve- 
ment was probably due to the placebo effect of 
prescribing changes to the diet. 

Food allergy has recently been a focus of attention 
as an aetiological factor in childhood migraine. 
Studies of dietary manipulation without the use of 
control diets have reported improvement with the 
use of oligoantigenic diets. Egger et al reported a 
93% relief of symptoms ın a highly selected group of 
children with severe and complicated migraine 
treated with oligoantigemic diets.° Although no 
control diet was used, a proportion of chilcren 
were challenged m a double blind fashion with 
antigens and controls. They concluded that most 
children with severe frequent migraine have food 
allergy. Monro et al drew similar conclusions about 
adults.’ 

In view of the findings of the present study we 
urge the use of a control diet in studies designed to 
show that exclusion of any dietary component or 
other dietary modifications umprove disease, unless 
there is clear objective evidence that this is the case. 
as in conditions such as gluten enteropathy. 


We thank the Trent Regional Research Fund for supporting this 
study 
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Effect of spinal irradiation on growth ‘Sie 


S M SHALET, B GIBSON, R SWINDELL, AND D PEARSON 


Departments of Endocrinology, Radiotherapy, and Statistics, Christe Hospital and Holt Radium Institute, 
Manchester, and Department of Paediatric Haematology, Royal Hospital for Sick Children, Glasgow .. 


SUMMARY Standing height, sitting height, and leg length were measured in 79 patients (aged 
16-30 years), who had been given craniospinal irradiation (n=37) or cranial irradiation (n=42) in 
childhood for a brain tumour and had completed their growth. Their measurements were 
compared with established standards for sitting height and leg length in British children (aged 
16-18 years). To examine the effects of spinal irradiation on spinal growth independent of growth 
hormone deficiency we analysed the leg length (LL) minus sitting height (SH) standard deviation 
score (SDS) and used the cranial group as controls. There was an overall significant difference 
between the median craniospinal LL-SH SDS (1-98) and the median cranial LL-SH SDS (0-545). 
Within the craniospinal group there was a significant correlation with age at treatment, but there 
was no such correlation for the cranial group. After splitting age at treatment into three groups 
(0<5, 5<10, and 10-15 years) there was a significant difference between the LL-SH SDS of the 
cramospinal and cranial groups for each of the age ranges. 

In conclusion, spinal irradiation has a profound effect on spinal growth and the younger the 
child is when given irradiation the greater the subsequent skeletal disproportion. Our most 
conservative figures indicate that the eventual loss in height is 9 cm when irradiation ıs given at 1 


year, 7 cm when given at 5 years, and 5-5 cm when given at 10 years. 


Impaired growth leading to short stature may 
complicate the treatment of malignant disease. 
Radiation induced growth hormone (GH) defici- 
ency and spinal irradiation are two major adverse 
factors that contribute to the short adult height 
achieved by many patients treated for brain tumours 
and acute lymphoblastic leukaemia in childhood. 
While radiation induced GH deficiency has been 
studied quite extensively,’ the effect of irradiation 
of the spine on spinal growth has rarely been 
studied. Neuhauser et al suggested that the effects of 
radiation on the vertebral bodies were dose and 
age related.” Probert et al concluded, however, that 
children receiving spinal irradiation under the age of 
6 or at the time of puberty showed particularly 
pronounced retardation of spinal growth. 

In this study of children treated for brain tumours 
we have analysed the impact of age at spinal 
irradiation on final height achieved, and estimated 
the eventual loss in stature attributable to impaired 
spinal growth. 


Patients and methods 


Seventy nine patients (42 males and 37 females) 
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previously treated for a brain tumour in childhood 
were studied. In all patients a surgical procedure 
consisting of either partial or complete removal of 
the primary tumour or biopsy alone was performed. 
After surgery 37 patients (23 males and 14 females) 
received craniospinal irradiation, while the remain- 
ing 42 (19 males and 23 females) received cranial 
irradiation alone. 

In no child did the primary tumour directly 
involve the hypothalamic-pituitary axis. The histol- 
ogy of the primary tumour ın the craniospinal group 
was medulloblastoma (26 cases), ependymoma 
(six), pineal tumour (three), and astrocytoma (two) 
and in the cranial group was glioma (37), ependy- 
moma (two), angioma (two), and neuroma (one) 

In the craniospinal group three radiation sched- 
ules had been used for the spinal irradiation. Fifteen 
children received kilovoltage trradiation with a total 
dose of 2700 cGy in 17 fractions over 22 days at 
posterior border or vertebral bodies: the remaining 
22 patients received megavoltage irradiation with a 
total dose of either 3000 cGy (n=17) or 3500 cGy 
(n=5) in 20 fractions over 27 days to whole vertebra. 

The age at which the children in the cramospinal 
group received irradiation ranged from 1 to 15 years 
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and ir thé cranial zroug from 2 te 15 years Sub- 
` sequently, eight of “he crildren in the cramospinal 
group’and six in the cranial group received treat- 
nent with GH for radiation induzed GH deficiency. 

At the time of the scudy al 7 patients had 
completed their. growth. Their ages -anged from 16 
t> 30 years. No paqen developed sex steroid 
Geficiency that necessitated replacement therapy 
erher as a consequerce ot radiation induced gona- 
dctroph:n deficiency (crarial irradiation) or from 
diect radiation induced gonadal damage (spinal 
radiation). All hac undergone puberty spon- 
tameously Standing and sitting height measurements 
were performed using a Harpenden Stadiometer 
anc sittitg height table Sukbischiel lez length was 
obtained 3y subtracting sitting heignt f-om standing 
herzht Standard deviation scores for sitting height 
and subischial leg lengtk sere calculated for chrono- 
logizal age using published tatles,* with tae exception 
of those aged over 18 years for whom the standard 
devition sore (SDS) was ce culated as if for an 18 
year old. 

Statistical evaluation was performed using the 
Mans-Whitney U test, Kra:kal-Wal!is non-parametric 
analyzis of variance (ANOVA), Spearnan’s cor- 
relaticn, and linear regression analysis where 
approoriate. 


Result: 


The age at i--adiation, staading height SES, sitting 
height SDS, .eg length SCS, ard leg length-sitting 
height -LL-SH) SDS are skcwn in the Tab e. There 
was nc significant differemce in sex dist-rbution, 
mean azes, or number of children treated with GH 
betweer the cranial and craniospinal groupa. 
There was a significant d.fference between the 
median standing height SD3 o? the ‘wo groups 
(—2-37 + —1-14; Mann-Whittey U test, p<C-0005) 
Within both the craniospinal group (Spezrman’s 
p=0-63, p<0-0301) and the cran el group Spear- 
man’s p=0-45, p<0-005) the-e was a correlation 
between s-anding height SDS and zge at irrad_ation 
There ~as a significant differeace between the 
median sizing Leight SDS of the two groups (-3-27 
v —1-19; LJann-"Whitney U te:t, p<0-0002). Within 


both the cramospinal group (Spearman’s p=0-62, 
F<9-001) and the cranial group (Spearman’s 
p=0-45, p<0-005) there was a correlation between 
sting height SDS and age at irradiation. 

There was no sigmificant difference between the 
median leg length SDS of the two groups (—1-12 v 
3-55; Mann-Whitney U test, p>0O-1). Within 
bcth the craniospinal group (Spearman’s p=0-46, 
p<0-005) and the cranial group (Spearman’s 
p=9-35, p<0-05) there was a correlation between 
leg length SDS and age at irradiation 

To concentrate on the impact of spinal irradiation 
ratser than other adverse factors responsible for 
short stature the LL-SH SDS results were analysed 
in both groups and by splitting each group into three 
age divisions {0<5 years, 5-10 years. and 10-15 
years) for cross comparison. There was a significant 
difference between the median LL-SH SDS of the 
two groups (1-98 v 0-55; Mann-Whitney U test, 
p<0-0091). These results were reinforced by the 
signimcent differences observed for each of the three 
age groups between the cramial and craniospinal 
grours. Interestingly, the median LL-SH SDS of 
the crial group (0:55), as well as the median 
LL-SH SDS of the craniospinal group (1-98), was 
significantly different from normal. Within the 
cranio-pinal group there was a significant correla- 
tion wth age at irradiation (Spearman's p=—0-4, 
p<0-02), which was maintained even if the eight 
childrea who received treatment with GH were 
excluded from analysis; no such correlation existed, 
howeve-, within the cranial group (Figure). 

To sez if the three radiation schedules for spinal 
radiation had different effects on spinal growth the 
median LL-SH SDS were compared between the 
three grouvs and no significant differences were 
found. 

Finally, a quantitative estimate was made of the 
loss in evzntual stature caused by irradiation of the 
spine at different ages. Using the linear regression 
equations shown in the Figure, the LL-SH SDS in 
both the craniospinal and cramal irradiation groups 
were calcuated at 1, 5, and 10 years of age. In each 
case, subtacting the LL-SH SDS result for the 
cranial groip from that obtained in the craniospinal 
group prowded the LL-SH SDS difference caused 


Table Age =t irramation (months, and standing herght, suting height, leg Ength, and leg length—sutung height standard 
deviation scæes (SDS) in 79 paticrts treatec with zramal o! crariospine! irradiation 





Treatment group tiean (SD) age Meciun mige) SES 





2. irradianon 


Sunny freight 


Leg length Leg length-sitig herht 








Stering aeght 
Tramal (n=42) KU (48) ~i H (—2 %3 te — 80) 
‘Sramaspinal (n=27) 1 (49) -27 (447 to +ir4l) 


—=1 19 (—5 16 to +1 45) 
—3 27 (-6 13 toe +052) 


O55 (-1 52 ta +2 94) 
198 (-045 to +5 35) 


—0 55 (—4 87 to +1 29) 
~1 12 (-307 to +271) 





y=3 651-0 01318*x 
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Figure Leg length-sitting height standard deviation score (LL-SH SDS) versus age at which irradiation was given for the 
craniospinal (left) and cranial (right) groups. The linear regression equation ts stated for both groups (y=LL-SH SDS and 


x=age in months) 


by spinal irradiation. The differences ın LL-SH SDS 
were 2-745, 2-273, and 1-683 for 1, 5, and 10 years, 
respectively. If it was assumed that these differences 
were totally attnbutable to impaired spinal growth 
due to spinal irradiation then ‘translating’ the SDS 
differences into centimetres of ‘lost spinal height’ on 
the standard chart* indicated that the eventual loss 
ın height was 9 cm if irradiation was given at 1 year, 
7 cm if given at 5 years, and 5-5 centimetres if given 
at 10 years. 


Discussion 


The results of this present study confirm that adults 
previously treated for a brain tumour were short.’ 
Short stature occurred in those previously treated 
with cranial irradiation (median standing height 
SDS —1-14) but was more pronounced ın those who 
received craniospinal irradiation (median standing 
height SDS —2-37) Two major factors contributing 
to growth failure were radiation induced GH de- 
ficiency and spinal irradiation. The correlation 
between either standing height SDS or sitting height 
SDS and age at irradiation reflects the fact that the 
younger the age at which GH deficiency or other 
adverse factors affecting growth occur then the 
greater the loss in growth potential Both standing 
height and sitting height SDS correlations with age 
at treatment were greater for those children receiv- 
ing cramospinal rather than cranial irradiation, due 
to greater impairment in spinal growth seen in 
younger children. 


The conclusion that spinal irradiation was a 
significant adverse factor in the growth of these 
children was further supported by the observation 
that there was no significant difference between the 
median leg length SDS of the cramospinal and 
cranial groups. 

To disentangle the effects of GH deficiency and 
spinal irradiation on spinal growth we analysed the 
LL-SH SDS ın both groups. This was necessary for 
two reasons; firstly, the GH state of many of these 
patients (25%) had not been formally assessed and, 
secondly, GH deficiency does lead to a short spine 
but does not cause skeletal disproportion. The 
LL-SH SDS therefore provided an estimate of the 
height loss due to spinal irradiation, which could not 
be calculated with the spinal height SDS data alone. 

It was of interest to note that the median LL-SH 
SDS of the cranial group (0-545) was significantly 
different from normal (0) This probably reflected 
the use of the Harpenden Stadiometer for making 
our measurements, which was not the method used 
in the construction of the original SDS, which were 
formulated using an anthropometer;* it may have 
been that this overestimated the sitting height of the 
children studied. In our calculations, therefore, the 
cramal group provide a very important body of 
control data not otherwise available 

Our results in the very young child confirmed the 
earlier observations of Probert et al that spinal 
growth was considerably impaired if the spine had 
been irradiated before 6 years of age.? We disagreed 
with these authors, however, over their conclusion 
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that irradiation of zhe spine durmg puberty was 
particularly likely to impair spinal growth.* The 
younger the child et irreciatior the greater the loss 
in growth potential, from 9 cm at 1 year to 5-5 cm at 
10 years. 

Medulloblastoma and ependymoma exfoliate cells 
into the cerebrospiral fiuid, and seeding may occur 
most commonly in he spinal canal. Spinal irradia- 
tion is given to prevent spinal relapse of disease. It 
can ve seen, however, that the price for such 
protection is hgn in terms of loss of growth 
potential. It may b=tha- the same spinal protection’ 
can be afforded by £ lover dose of spinal irradiation. 
Such studies need to be undeztak2n in the future. 


We tkank the Cancer Research Camp gn for financial support 
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Decreasing incidence of coeliac disease 


1 


F M STEVENS, B EGAN-MITCHELL, E CRYAN, C F MCCARTHY, AND B MCNICHOLL 
Departments of Paediatrics and Medicine, Regional Hospital and University College, County Galway, Ireland 


SUMMARY Between 1960 and 1974 the incidence of coeliac disease in children under 12 years in 
County Galway remained fairly constant, but since 1975 it has fallen by 62% and the lowered 


incidence seems well established. The number of 


those who were breast fed and the age at which 


first gluten feeding took place during the 22 years both increased significantly and from the 
mid-70s total protein content and osmolarity of proprietary cow’s milk formulas were reduced. 
All three factors may be relevant. A negative correlation with the incidence of gastroenteritis was 


found. 


Reports from other centres!~? and our expertence* 
led us to review the incidence of coeliac disease in 
County Galway over a 22 year period The incidence 
of the first 11 years of this period, which we reported 
in 1973,° was then the highest known This area has 
the highest recorded prevalence of human leucocyte 
antigens (HLA) B8 and DR3,° and this county has 
favourable features for a study of this kind as the 
population has remained fairly stable. 

Until 1979 ours was the only centre in County 
Galway that performed intestinal biopsy examina- 
tions (since then we have been informed of cases 
diagnosed in children ın another hospital undertak- 
ing such examinations). These factors, together with 
the presence of departments with a specific mterest 
in the disease, have probably resulted in our area 
having as high an ascertainment as any other area 
where incidence has been studied. 


Patients and methods 


Intestinal biopsy specimens were taken with Crosby 
or Watson capsules from the distal duodenum or 
proximal jejunum under fluoroscopic control. All 
appraisals of dissecting microscope and histological 
features in children were made by the same person 
(BM) throughout the study and classified as de- 
scribed previously’ All biopsy specimens were 
classified as grade II or HI Under the dissecting 
microscope the mucosa was either flat or convo- 
luted, histological section showed either absence of 
vill or low villous projections, with elongation of 
crypts, reduction in height of enterocytes, imcreased 
ratio of lymphocytes to enterocytes m the epı- 
thelium, and increased cellulanty in the lamina 
propria, consisting mainly of plasma cells. 

One hundred and three children under 12 years 
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were diagnosed during 22 years, 54 of whom were 
the subject of our previous study. The rate of 
incidence for each period of 11 years was struck two 
years after the end of that period to make them 
comparable. For example, only children born be- 
tween January 1960 and the end of December 1970, 
who had presented with coeliac disease before the 
end of 1972, were included in that period. In Table 1 
the 22 years have been divided into four equal 
periods. Gluten challenge to confirm the diagnosis 
by inducing mucosal relapse was carned out in 13 
children, all of whom relapsed and who form part of 
a separate report.® In 18 children the persistence of 
gluten intolerance was shown by incomplete 
mucosal recovery due to poor compliance with the 
diet. Gluten challenge was not carried out on the 
remainder as we found that mucosal relapse occurred 
in 47 of 50 children given gluten challenges, having 
excluded those with acute enteritis, cow’s milk 
intolerance, and immune deficiency (other than 
selective IgA deficiency) * ; 

A comparison was made between. the ‘annual 
admission to our centre of children under 12 with 
gastroenteritis during the 22 years and cases with 
coeliac disease presenting in the same years 
(irrespective of their birth years). This is the only 
centre in the county with a designated gastroenter- 
itis and isolation unit, and we used admissions rather 
than notification of gastroenteritis as the latter 
refers only to specific bacterial pathogens and 1s 
incomplete 


Results 


Table 1 shows total births for County Galway and 
cases of coeliac disease according to their year of 
birth and expressed as a ratio of total births and per 
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Table1 Total births and Fo of cases of coehac disease accorcing to their year of birth as ratto of total births and per 1000 
~ buths ar: County Galway c7er a 22 yeaz penod (1960-81), di-ided into 5-5 year quarters 














Penoc of birth 
i Jan 1960- I Suy 1965- I Jan 1971- I July 1976- 
X Jure 1965 31 ec 1970 30 June 1976 31 Dec 1981 
Total bertns 16313 IE 18005 19271 
Cases cf coeliac disease 
As rots of total buths L604 2 590 1514 1 1376 
Per TXO lve births +65 10 194 073 


1000 tirths, in four successive pends of 5-5 years. 
The incidence of soelicc disease “or the first three 
periccs was similar but fell by 62% during the last 
quar-er. The fall bazan ın 1675 anc contrasted with a 
use <n birth rat2, whic was slightly in excess of the 
rate D2 growth of th2 pcerulatian.* These figures also 
contested with tase for the prevalence of adult 
coelac disease.” wuch have contnued to nse since 
the setting up of a Cepartment of gastroenterology in 
196. Admission: for gastrcententis rose slightly 
during the fourth period of swdy, whereas cases of 
childhood coel.ac disease Cecreased.* 


Chanzes in infant feedimg practices. Before the mid- 
70s, most artificially fed nsh infants received 
formulas based cr largely unmcdified cow's milk, 
and. some were s^ | resziving focds based on liquid 
cows milk; relatvely few were receiving formulas 
based on ‘humanised cow’s malk. By 1978,° all 
infant formulas vere modified ir a similar manner, 
the major changes being a reducrion in total protein 
anc electrolyte coater:t to conceatrations similar to 
those in breast milk. There was also a trend to 
repizce a major p-ropar-ion at butterfat by vegetable 
fats. These changes were concurrent with those in 
the United Kingcom. Even though some formulas 
used high prodo-tions of whzy protein and thus of B 
laccaglobulin compared with cas2in and were poten- 
tialy more antigenic 1t is chought that processing 
recuces antigeniz ty,!? so zhat from the mid-70s Irish 
babies recervec feeds that were probably less 
an-izenic then Ihtherto and taat were closer ir 
osmolarity to breast milk, as well as having less 
butterfat. 

No national cr county reccrds for breast anc 
gluten feedirg are available for the earlier part o? 
the period under -eview, sc one of us (BM: 
reviewed some thousands of personal records of 
petents, referred in this area, extracting from then 
al those that had valid infcrmation concerning 
breast and g.uts7 feeding. 





*Data available on t=quest 


Table 2 shows that there were significant increases 
in those breast feeding for more than a month (from 
12% to 28%) and in the mean age of glucen 
introduction (from 2-3 to 4-2 months) in the first 
compared with the fourth 5-5 year period. Mothers 
breast fed for somewhat longer in the last quarter 
(3-1 months) compared with the first (2:6 months). 
The social groups in this review had a bias towards 
the more affluent and therefore probably towards a 
greater tendency to breast feed and to be more 
conservative about the introduction of gluten, but 
they were similar in both penods. We believe that 
these figures were representative of a fairly broad 
range of the county’s predominantly rural pop.la- 
tion. A survey of feeding practices in this area in 
February and March 1986 by area medical officers at 
our request confirmed the trends in the personal 
review, in that 34-5% of 665 infants of all social 
groups seen at 7 months for developmental screen- 
ing were breast fed for more than one month, and 
the mean age of gluten introduction in 670 infants 
was 3-8 months. 

As far as the relation of breast and gluten feeding 
to the incidence of coeliac disease was concerned, 
we sought information from a continuing study of a 
cohort of 52 patients from 1960 to 1970 in whom 
coeliac disease was confirmed by gluten challenge; 
we were able to find some controls comparable in 
age and sex from hospital records of the same 
period. Four of 20 children with coeliac disease were 
breast fed for over a month compared with nne cf 


Table 2 Personal records of breast and gluten feeding 
for the first and last 55 year periods 








Breast feeding Mean age at 
for over one which gluten 
month {%) started umonins) 
1 Jan 19€0-30 June 1965 120 (n=319) 23 (ree 1301 
1 July 1976-31 Dec 1981 24 0* (n=163) 42° (n=451 





*Both significant, p<0 001 
n=No of infant records 


40 controls. Fifteen (63%) of 24 children with 
coeliac disease were first fed gluten before 2 months 
compared with 20 (54%) of 37 controls. The 
differences were not significant 


Discussion 


During the period under review, as there has been 
little change in the genetic background in County 
Galway, with its high prevalence of HLA-B8 and 
HLA-D3, we believe that the declining incidence of 
childhood coeliac disease must be due to environ- 
mental factors. As there was a negative correlation 
with gastroenteritis during the last quarter when 
incidence of coeliac disease decreased we assume 
that changes in infant feeding were the major causes 
of the decreased incidence 

A retrospective study in three Italian cities argued 
that in families with a child who had coeliac disease 
siblings who were artificially fed were four times 
more likely to have the disease than those who were 
breast fed for more than a month.'! Our smaller 
retrospective analysis did not show a simular trend. 
We have shown that breast feeding was over twice as 
prevalent in the last compared with the first quarter 
of the 22 years of study and that the mean time of 
gluten introduction was almost doubled. In addi- 
tion, infant formulas were modified for almost all of 
the last quarter. 

As the newborn infant matures his immunological 
efficiency improves: the gut becomes less permeable 
to macromolecules’? and there is an increase in both 
the number of IgA plasma cells in the lamina 
propria and the quantity of secretory IgA in the 
glycocalyx and lumen.!? 4 Breast feeding provides 
an optimal nutritional and immunological state in 
the gut, providing intraluminal IgA as well as other 
anti-bacterial and trophic factors.“ 

A role for IgA in the prevention of coeliac disease 1s 
supported by our finding of selective IgA deficiency 
in 11 of 354 patients with the disease; this represents 
a 15-fold increase in the incidence of coeliac disease 
in these patients compared with that in the general 
population.'© The increased concentrations of IgA 
expected in the gut with increasing age! may render 
it less susceptible to a pathological reaction to gluten 
even at 4 as opposed to 2 months. The high 
concentrations of proteins and solutes in the pre- 
viously unmodified cow’s milk formulas may have 
increased the susceptibility of the gut to abnormal 
interaction with gluten. We cannot identify any one 
factor responsible for the decreasing incidence of 
coeliac disease but believe that major factors have 
been the increase in both the number of mothers 
who breast fed and the age of first gluten feeding 
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together with the lowered antigenicity and-osmolar- ` 
ity of infant formulas. eS 

We have no evidence based on intestinal biopsy 
examination for the incidence of coeliac disease in 
the county before 1960. In the earlier years of the 
century breast feeding would probably have been 
more prevalent and wheat feeding introduced at a 
later stage. If this were the case the incidence of 
coeliac disease may have been such that the high 
incidences from 1960 to 1976 represented a response 
to the prevailing fashion of more artificial feeding 
including early wheat feeding, and the present lower 
incidence represents a return to a basic level. We 
have no evidence so far that the decreased incidence 
reflects merely a postponement of the expression of 
the disease as we have not yet seen further cases of 
coeliac disease born between 1976 and 1981. 

Since our original report of a high incidence, 
additional cases of coeliac disease have been identi- 
fied ın the cohort born between 1960 and 1971, 
causing a rise in incidence from 1/597 to 1/450. In 
that publication we estimated that the incidence of 
the disease ın the total population of County Galway 
may have been as high as 1/300, that figure being 
derived from the incidence in children and the mean 
annual rate of detection in adults, neither symp- 
tomatic nor diagnosed in childhood. By the time this 
cohort reaches old age an incidence of 1/300 may 
have become fact rather than speculation. 
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Humoral response to a gliadin as serological 
screening test for coeliac disease 
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SUMMARY The diagnostic value of measuring a gliadin antibodies in children with suspected 
coeliac disease has been evaluated prospectively. Jejunal biopsy and a gliadin antibody 
measurements were performed in 77 consecutive children who were being investigated for a 
suspected malabsorption syndrome. The typical small intestinal histological lesion of coeliac 
disease was found, and this diagnosis was subsequently confirmed clinically in 20 children. Raised _ 
IgG a gliadin antibody concentrations were found in 19 (95%). Fifty of 57 patients (88%) with a 

normal jejunal mucosa had normal a gliadin antibody concentrations. These results are similar to 
those previously reported in a prospective study of adult patients with coeliac disease and indicate 
that measurement of a gliadin antibody is a highly sensitive and specific screening test for 


childhood coeliac disease. 


The gluten sensitive enteropathy characteristic of 
coeliac disease is thought to be caused by an 
abnormal immunological reaction to wheat protein.’ 
Previous studies m adult patients with coeliac 
disease have shown both cellular? > and humoral‘ 
sensitisation to a gliadin, a purified fraction of 
wheat protein. In a prospective study of 90 adult 
patients a gliadin antibody concentrations were 
raised in 82% of 44 patients with untreated coeliac 
disease, whereas normal antibody concentrations 
were found in 87% of 46 patients with normal 
jejunal mucosa.* This study has now been extended 
to include a total of 206 patients and measurement 
of a gliadin antibody has continued to show a 
specificity of 88% and sensitivity of 81%. The 
present study assessed the value of a gliadin 
antibody measurement in the diagnosis ın children. 


Patients and methods 


Prospective study: patients and controls. Children 
who presented with symptoms suggestive of a 
malabsorptive disease were assessed. A consecutive 
group of 77 children undergoing a jejunal biopsy 
examination were studied without knowledge of 
their clinical or histological state. Their ages ranged 
from 9 months to 15 years, with a median value of 6 
years. IgG a gliadin antibody concentrations were 
measured and correlated with their jejunal his- 
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tology. Twenty children had coeliac disease diag- 
nosed on the basis of their jejunal histology and 
clinical symptoms while on a normal diet, and all 20 
responded clinically to a gluten free diet. At 
diagnosis, 16 biopsy specimens had subtotal villous 
atrophy, and the remamung four had partial villous 
atrophy. Ten of these children were subsequently 
re-exposed to gluten; clinical deterioration accom- 
panied this challenge and the biopsy specimens 
again showed changes consistent with coeliac dis- 
ease. The remaining 57 children had a normal small 
intestinal mucosa. 

IgA a gliadin antibody concentrations were 
measured ın 12 of the 20 patients, and both IgG and 
IgA antibody concentrations to soya protein extract 
and 6 lactoglobulin were also measured in 12 
children with confirmed coeliac disease and in 31 
children with normal jejunal biopsy specimens. 


Establishment of IgG and IgA a gliadin antibody 
concentrations in normal children. Serum samples 
were obtained from 54 control children, whose ages 
ranged from 1 to 15 years, with a median age of 7 
years. These children had been admitted to hospital 
for non-gastrointestinal disorders and were assessed 
for specific IgG a gliadin antibody concentrations, 
which were correlated with their age. IgA a gliadin 
antibody concentrations were also assessed in 45 of 
these subjects. 


` 
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Serum a gliadin ant Lody detection. Serum antibody 
concentrations wer2 measured by enzyme linked 
mmenosorbent a:say ELISA) as previously 
described.* The results are expressed as ELISA 
indices (EI), where 
Mean of three o-igirally derived readings of the 
test sample 





. Els a 
Mean of three Sriginally derived readings of the 
beckground 


Antigens. a gliadin was prepared from gliadin by ton 
exchange chromatc grapiy on a carpoxymethyicellu- 
lose column as descnb2d by Gehrke er al > Soya 
protein extract was prepared by 70% ethanol extrac- 
tion from soya flo1z, as described for the prepara- 
tion of alcohol soluble gliadin proteins from crude 
gliadin.° B Lactogl>bulia was obtained from Sigma. 


Statistics. The data were analysed by the Wilcoxon 
rank sum test. 


Results 


a Giiadin antibod? concentrations in normal control 
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children. The IgG and IgA a gliadin antibody 
zoncentrations found in the control children are 
shown in Figure 1. The concentrations gradually 
increased with age and reached adult values at about 
12 and 7 years of age, respectively The increase was 
more pronounced in the IgG class a gladin anti- 
tedy. 


Prospective analysis of a gliadin antibodies in chili- 
ren presenting with a possible malabsorptive disease. 
In 77 children who underwent jejunal biopsy exam- 
mation coeliac disease was diagnosed in 20, 19 of 
waom had raised concentrations of IgG a gliadin 
antibody (sensitivity 95%) (Fig. 2, Table). Tre 
remaining 57 children had a histologically normal 
small intestinal mucosa. of these, 50 had normal a 
ghadin antibody concentrations (specificity 88%). ` 
IgA a gliadin antibody concentrations were a.so 
estimated in 12 of the 20 children with coel.ac 
disease (Fig. 3) In the untreated group with coeLac 
disease, although the mean (SD) concentration 
(2-09 (1-35)) was significantly raised over the mean 
(SD) of the control group (1-28 (0:50)) (p<0-05), 
only five of the 12 patients tested fell above zhe 
normal range. 


IgA 





4-6 


10-12 13-15 


1-3 7-9 


Age of patient (years) 


Fig 1 Vartanonsa IgG and IgA azhadin antibody conce urations with age in the normal population. Results expressed as 
mean (SE) enzyn e linked immunosorbent assay (ELISA) incex The solid black lines indicate the mean (SD) normal adult 


value. 
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{n) (20) (57) 02) (3) 
a Gladn Saya extract 
Fig. 2 IgG antibody concentrations to a gladin, 
B lactoglobulin, and soya protein extract in untreated 
Patients with coeliac disease (O) and control subjects (@) 
The bars indicate the mean (SD) enzyme linked 
ummunosorbent assay (ELISA) index of the control group 


(12) 


(31) 
B Lactogtobutin 


Table Correlation between IgG a ghadin antibody results 
and mucosal histology ın 77 children 











Biopsy result 
Posinve Neganve 
a Ghadm antibody result 
Postive 19 7 
Negatrve 1 50 
Total 20 57 


Sensitivity (probability of detecting coeliac disease when the test result 
1 positive) =95%, specificity (probability of excluding the disease when the 
result 1s negative)=87 7% 


Incidence of antibodies to other dietary antigens in 
children with coeliac disease and normal children. 
The results for IgG and IgA concentrations to soya 
protein extract and 8 lactoglobulin in 12 children 
with coeliac disease proved by biopsy examination 
and 31 controls are shown in Figures 2 and 3, 
respectively; the a gliadin results are included for 
comparison. Using f lactoglobulin, the mean (SD) 
IgG antibody concentration (1-98 (0-70)) of the 
untreated group with coeliac disease was raised 
above the mean (SD) of the control subjects (1-507 
(0-593)). The difference between the two groups 
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Fig. 3 IgA antibody concentrations to a gladin, 
B lactoglobulin, and soya protein extract in untreated 


patents with coeliac disease (O) and control subjects (@). 


The bars indicate the mean (SD) enzyme linked 


immunosorbent assay (ELISA) index of the control group. 


was not significant, however, and although four of 
the patients with coeliac disease had raised titres, 
four of the controls who were being investigated for 
gastrointestinal symptoms also had raised antibody 
concentrations. No difference was seen between the 
IgG concentrations to soya protein extract in either 
the group with coeliac disease or the control group. 

Detection of specific IgA antibodies to B lactoglo- 
bulin and soya protein antigens showed no differ- 
ence in the response of the untreated children with 
coeliac disease and the controls. 


Discussion 


This prospective study shows the diagnostic value of 
measuring a gliadin antibody in children with 
symptoms of malabsorption and in whom coeliac 
disease is suspected. When 77 consecutive children 
were investigated 20 had the typical small intestinal 
histological lesion of coeliac disease, 19 of whom 
had raised IgG a gliadin antibody concentrations, 
whereas 50 of the 57 children with normal small 
intestinal histology had normal antibody concentra- 
tions. All of the 20 children with the coeliac lesion 
showed improvement clinically on gluten free diet, 
and the 10 children who were subsequently chal- 
lenged with gluten showed a clinical relapse, which 
was histologically confirmed on further biopsy 
examination. This gave the test a sensitivity of 95% 
and specificity of 88%, and these values agree well 
with our previous prospective study of adults with 
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suspected coeliac disease.* The results also confirm 
the findings of Burzin- Wolff st a, who described 
the caly other stad? in which measurement of wheat 
prcter antibodres was prospectively evaluated as a 
scrzering test in childhood cceliac disease.’ They 
emploved ghadin zs antigen in a fluorescence assay 
systen and found ~cised antibody concentrations in 
all their patients wich coeliac disezse and in 16% of 
those without caz:iac disease. The two studies 
further concur in that measurement of IgG class 
ancitodies was mcst imZormative and that antibody 
coac=ntrations to other dietary artigens were of no 
diagnostic help. 

In previous ncr-prospective studies of coeliac 
disease an increased ucideace of IgG antibodies to 
wiest protein artgems was shown *!! As wheat 
ptate.n antibocies were also found in other diseases, 
however, thes2 essays could nat be relied on to 
dis<iminate corm stently between patients with 
coeiac disease and those withcut. Consequently, 
many investigators hese recormmended the measure- 
ment of IgA wheat protem antibodies '™" 
AJthough the “ind-ng of wheat protein antibodies of 
Iz. class 1s gene-elly quite specitic for the diagnosis 
cf coeliac disease, sev2zal reports show this to be an 
insensitive test, especially :n older children and 
edvl:s.!° "3 In ths study, although IgA a gliadin 
entabodies were found in fewer of the patients 
without coeliac Tsease, raised concentrations were 
de-ected in cnlr five of the 12 serum samples of 
pacients with cceliac disease, rendering the detec- 
-zion of IgA a gliadin antibodies unsuitable as a 
screening test. 

The antige used in our assay was a gliadin. There 
is evidence chet the mgjor cellular and humoral 
immune response in patients wth coeliac disease 1s 
directed towards zais perticular subfraction of 
gladin* 4 ard that it is more toxic to coeliac 
jeajunal tissue char. other wheat protein frac- 
tions.'6'8 Un-ractionated gradin used ın this 
ELISA system did not discriminate adequately 
b2tween patierts wich and without coeliac disease * 
“s unfractionred gliadin was used in previous 
sudies this may exzlam the diificulties experienced 
im differentiating the patient group from the control 
zroup,® P although in some azsays ghadin can be a 
sausfactory test antigen.’ 

To determm=2 the effect of age on a gladin 
entibody responses, samples from normal control 
children aged 1 to 15 year. were evaluated A 
gradual increase in bcth IgG and IgA a ghadin 
antibody concentzétions was found that paralleled 
-he age relat2] increase in total immunoglobulin 
concentrations Th2 use of age matched controls was 
aot necessary wher. screemrg for coehac disease, 
nowever, as he ttres obtained from the children 


with coeliac disease exceeded even the normal adult 
values. Raised antibody concentrations were found 
in seven of the control subjects. Of these, one 
patient had cystic fibrosis, two had a strong family 
history of coeliac disease, one had cow’s milk 
protein intolerance, one was less than the 25th 
weight and 50th height centiles and had diarrhoea, 
and the remaining two had persistent diarrhoea It 
has been documented that patients with coeliac 
disease vary ın their sensitivity to gluten and may 
require a high gluten intake for several months 
before showing histological changes.'? Gluten chal- 
lenge might therefore induce the characteristic 
lesion of coeliac disease in some of this group with 
raised a gliadin antibody concentrations. 

Screening tests for coeliac disease, including 
measurement of faecal fat, measurement of p-xylose 
absorption, radiological examination of the small 
bowel, haematological investigations, and detection 
of reticulin antibodies have been used ın the past. 
None of these investigations ıs regarded as ad- 
equately sensitive or specific for coeliac disease. ?™™?? 
In contrast, our study shows that as only one patient 
with true coeliac disease had normal antibody 
concentrations measurement of a gliadin antibody 
using ELISA in children with suspected coeliac 
disease 1s a highly sensitive test. As this test 1s simple 
and cheap to perform it ıs useful for screening 
patients before performing the ultimate investiga- 
tion—that 1s, small intestinal biopsy. The assay may 
also help to distinguish patients likely to respond to 
gluten withdrawal from those with other malabsorp- 
tive diseases. Finally, as gluten withdrawal 1s 
accompanied by a fall in antibody concentrations* 7 
a gliadin antibody measurement may be used to 
monitor dietary compliance. 
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SUMMARY In view ci the claim that low 25-hydrox-vitamin D (25-OHD) concentrations may 
contribute to the pathogenesis of bone disease in pacients with B thalassaemia major and iron 
overload, we have assessed the concentrations of 25-OHD, 10,25 dihydroxyvitamin D 
(1a,25(QH)2D), parathyroid hermone, and osteocalzin in such patients. 25-OHD concentra- 
tions were significant y lower in pétients with thalasaemia major and iron overload than in 
controls and in some 3atierts were subnormal or uncectectable. 1a,25(OH)2D concentrations 
were, however, normal in all patients and were similaz to those in controls. Serum parathyroid 
hormone and plasma calcium concentrations were also normal and not significantly different 
from those in contro Althcugh 25-OHD concent-ations increased significantly between 
January and June, there was no chaage in 1a,25(OH}D concentrations. 25-OHD concentra- 
tions remained lower thea contrcl values, even in June. Farathyroid hormone concentrations fell, 
but not significantly, b2-ween Janua-y and June, but calcium concentrations did not alter. 
Osteocalcin concentrations were normal in all patients except one, who had extremely low 
concentrations of this protein The corcentration of osteocalcin was not related to 25-OHD or 
1a,25(OH)2D concentrations. Thus no-mal calcium homeostasis is maintained in patients with 
thalassaemia major despite low cr Ibw-normal 25-OHD concentrations; this is probably 
achieved through the maintenance cf normal 10,25(%H)2D concentrations, which were 
indistinguisheble from th»e in cortros. Normal 1a,25°OH)2D, parathyroid hormone, and 
osteocalcin concentrations argue against an important role for vitamin D deficiency in the 
pathogenesis of thalassaertic bone cisease. 


Previous studies on the vitamin D state of paʻents 
with B thalassaemia major anc iron overlcad have 
shown that although these patents have n> aknor- 
malities ın their plasma calcitn and phosp ate 
concentrations, the concentrations or 25-ayd- 
toxyvitamin D (25-OHD) ar often lcw and 
are subject to seasonal variaticrs.'* It hes bzen 
suggested by scme authors that tais margine! dzfi- 
ciency of 25-OHD may contnbue to tone Cisezse 
in patients with £ thalassaemia majcr anc iron 
overload 3 Bone disease in this condition may se 
s2vere enough to cause pathological fractures. It as 
surprising therefore that no stedy investigatirg 
concentrations of 10,25 dihyroxvvitamin D 
(1c.25(OH)2D) has hitherto been published Tms 5 
particularly important as parathyrad hormone de 
ficiency is also known to occur in patients with F 
thelassaemia major and severe iron ove-load,* and 
pzrethyroid hormone regulates the reaal hvdroxyla- 
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tion of 25-OHD to 1a,25(OH)2D. We therefore 
undertook a study to determine (1) whether 
1a,25(OH)25 concentrations were responsible for 
the normal exc relatively constant calcium concen- 
trations im these patients and (2) whether 
1a,25(0H)} E concentrations altered ın these 
patients witk the change in seasons We also 
undertook measurements of serum osteocalcin, an 
index of osteablastic activity, in these patients 


Patients and methods 


A series of 15 patients (seven male and eight female, 
age range 18-28 years) with thalassaemia major 
were investigatzd. All patients had severe iron 
overload. Seru=. ferritin concentration ranged 
between 900 and 932 ug/l The patients had been 
treated with chdation therapy with subcutaneous 
desferrioxamine mfusions. They were all fairly well, 
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mobile, and active and were having blood trans- 
fusions at four weekly intervals. Aspartate trans- 
aminase activities ranged between 45 and 225 U/ 
(normal range 5-35 U/l). All patients had blood 
samples collected in January, and seven of them 
were reinvestigated in June of the same year. 

Plasma calcium, phosphate, and albumin concen- 
trations and alkaline phosphatase activity were 
measured using a SMAC Technicon Autoanalyser. 
Serum parathyroid hormone concentration was 
measured by a radionmmunoassay using an antibody 
directed against the mid-fragment of the parathyroid 
hormone molecule.* Serum 25-OHD concentra- 
tion was measured by a technique modified from 
Preece et af and serum 10,,25(OH)2D concentration 
by the technique of Reimhardt et a Osteocalcin in 
serum was measured by a specific radioimmuno- 
assay as described by Deftos et al 7 (The reagents for 
these assays (parathyroid hormone, 1a,25(OH),D, 
and osteocalcin) were obtained from Immunonuclear 
Corporation, Stillwater, Minnesota, United States.) 
The details of the sensitivity and precision of these 
assays have been published before.® 

Statistical analysis was carried out using Student’s 
t test 


Results 


Calcium, phosphate, and albumin concentrations 
were within the normal range in all patients and 
were not different from those in controls (Table 1). 

Serum 25-OHD concentrations of the 15 patients 


studied in January (mean(SD)- 12-6(6-7)nmol/l) 
were significantly lower than control values 
(mean(SD) 35(10)nmol/l) (Table 2). Ten of 18 
patients studied in January had subnormal 25-OHD 
concentrations. The serum 25-OHD concentration 
was greater in June than ın January in each of the 
seven patients in whom such paired samples were 
available. There were no corresponding increases in 
calcium concentrations (Table 1). The concentration 
of 25-OHD ın these patients was also lower than 
that in controls during the summer, but this differ- 
ence was not significant. 

1a,25(OH).D concentrations were in the middle 
of the normal range of all patients, irrespective of 
concomitant subnormal or low-normal 25-OHD 
concentrations. There was no significant change in 
1a,25(OH)2D concentrations between January and 
June (Table 2). 

Parathyroid hormone concentrations were within 
the normal range in all patients; they fell by a small 
but not significant amount between January and 
June (Table 2). A similar small diminution in 
parathyroid hormone was also observed in the 
controls. Parathyroid hormone concentrations in 
patients with thalassaemia were lower than those in 
controls in both summer and winter, but this 
difference was not significant. 

Osteocalcin concentrations ranged between 0-3 
and 11-7 ng/ml (mean(SD) 5-3(2-2)ng/ml); in one 
patient ıt was subnormal (0-3 ng/ml). Osteocalcin 
concentrations were not related to 25-OHD, 
1a,25(OH)2D, or parathyroid hormone concentra- 
tions. 


Table 1 Calcium and phosphate concentrations and alkaline phosphatase activity in patients with thalassaemia mayor 


and controls. Values are mean (SD) [range] 





Calcium: Phosphate Alkaime phosphatase 
{nmolli} (nmolil) (Uf) 
Patients with thalassacnua (winter) 243 (0 12) [2 25-2 55] 10 (0 12) [0 9-1 15] 105 (15) [86-130] 
Controls 241 (0 13) [2 21-2 56] 11 (015) [0 85-1 18] 101 (16) [83-125] 








Table 2 Serum 25-hydroxyvitamin D (25-OHD) 1a,25 dthydroxyvuamin D (1a,25({OH)2D), and parathyroid 
hormone concentrations in patients with thalassaemia and controls: effect of seasons. Values are mean (SD) 





25-OHD 1a,25(OH)2D Parathyroid hormone 
(nmol/l) (pmol!) (pmolil} 
Patients with thalassacnua 
Summer (n=7) 2 (12 1)** 86 1 (10 9) 34 (91) 
Winter (n=15) 126 (6 7)* 889 (111) # (19) 
Controls 
Winter 35 (10) 85 (20) 55 (15) 
Summer 4 (12) 8&8 (19 48 (16) 





*p<0 002 when compared with controls in winter and p<0 0) themselves m summer 


**p<0 05 when compared with controls in summer 


` 
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Ltscussion 


These data show thet although serum 25-OHD 
concentrations are cw-ncrmal or subnormal in 
patiente with B thalassemia majoz, their serum 
1a,25(3H)}D concearrations are im the middle of 
the normal range. Farthe-more, wile pronounced 
seasonz] variations of 25-OHD, concentrations 
cecur, there is nc seasonal alteration in la, 
25(OH 4D concentret.ons. Plasma calcium concen- 
trations also remainec essentially uraltered. This is 
consistent with the Zact tha: serum parathyroid 
hormone concentrations were witkin the normal 
range and did not alt2- significantly ñ these patients 
between January arc Juas. It is roteworthy that 
significant vitamin C steciziency 1s a-sociated with a 
zise ın parathyroid hormone concentrations. We 
have zreviously shcwn this among Asians m the 
United Kingdom? and in the elde-ly.® 

These data indicet2 that calciun- homeostasis is 
torma. in patiens wth thalasaemia major, 
althovgh the relative lack of sunsaine in the UK 
contritutes to dinminishzd vitamin D stores as 
refleczed by low or Iew-normal 25-OHD concentra- 
tions. The deficiency is more pronoanced ın winter. 
There is, however, :uffizient 25-CHD to provide 
an adequate substrate fcr la-hydrexylation by the 
kidney, and therefore these patiects have normal 
concentrations of #c,23.OH)}D, even during the 
winter months. It is relevant te mention that 
admirustration of vitamin D tc patients with 
osteonalacia who ave low 25-OHD and ia, 
25(OH},D concertratinns can restore la, 25 
(OH)-D concentracions -o normal very rapidly’? 
and titat minute quectities of calciferol are sufficient 
to generate large quantities of 1a,25(OH)2D. 
25-OHD concentrations in serum are expressed in 
nmol., while those of 11,25(OH)-D are expressed 
in pmol/l. 

Sezam osteocalcat concentratiors are thought to 
be markers for ostecblastic activity!!!’ As 
osteacelcin concer-rations were normal ın all 
patients except one it would seem that osteocalcin is 
not a.tered in most 3f these patierts. This does not 
rule out the possibility, aowever, that the ratio of 
carbexylated to nea-cazboxylated osteocalcin may 
be altered in such patients. We have recently shown 
that carboxylation of osteocalen im man is a 
vitarin K depend=1t process” 3 and that it may be 
altered in patients with primary biliary arrhosıs. 

Thus these data siggest that vitamin D deficiency 
probably does not cont-1bute to the skeletal abnor- 
malities observed a most patients with thalassaemia 
majcr. These abnormalities are probably due to the 
pronounced and difftse extramedullary haemo- 
poiesis and possibly the depositior of iron in skeletal 


tissue knowr. to occur in this condition.!5 Whether 
the deposition of iron actively mterferes with 
ossification ıs not known. Bone biopsy examinations 
have shown evidence of abnormal bone formation, 
but osteomalacia is extremely rare.! There are 
repcrts, however, of the presence of thickened. 
osteoid seams, without a lining of osteoblasts on 
these seams, in patients with B thalassaemia with 
severe untreated anaemia.'® This occurrence was 
asscciated with normal serum 25-OHD concentra- 
tions. In contrast, in a rare case of ĝ thalassaemia 
without anaemia a high turnover of bone was 
observed with normal osteoblasts around osteoid 
seams." Thus anaemia itself may induce changes in 
the bone. Longstanding thalassaemia is associatec 
with osteopenia and pathological fractures’—this 
could reflect cumulative effects of defective bone 
formation through various mechanisms 

Another factor contnbuting to osteopenia and 
pataological fractures in this condition could be the 
delay in the onset, or total absence of puberty. 
Hy o-cestrogenism associated with amenorrhoea 
anc delayed puberty have recently been incrimin- 
ated in the pathogenesis of osteopenia in anorexia 
nervosa,! in women athletes,’ and in ballet 
dancers.” Finally, treatment of anaemia per se has 
been shown to correct histological abnormalities in 
patients with B thalassaemia major. Wide osteoid 
seems with few osteoblasts before treatment wita 
transfusion were replaced by narrower osteoid 
seems and a pronounced increase in osteoblasts.-® 
There was also an increase in serum alkaline 
phosphatase activity. 

In conclusion, the low or low-normal 25-OHD 
concentrations in patients with $ thalassaemia major 
do not reflect pronounced abnormalities ın vitamin 
D or calcium homeostasis. Nor ts there any evidence 
of parathyroid hormone or calcium abnormalities :n 
most patients with this condition. The skeletal 
abnormalities of thalassaemia are probably due <0 
other mechanisms, and vitamin D supplementation 
is not likely to cause their resolution. 


2 thank Pamela Dale for secretanal help 
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SUMMARY If cord bood IgE is used to detect those predisposed to become allergic it is important 
to define appropriately the normel values for this measurement. A commonly cited cut off pomt 
is 1-0 IU/ml. We analysed 5353 cord blood samples for IgE by means of an enzyme linked 
irimcnosorbent aszay. Descriptive statistics of the distribution curve of cord blood IgE 
concentrations shoved that most 10rmal values were well below the cut off value of 1-0 IU/ml 
ard tkat most abnormal values we-e in the neighbourhood of 1-0 IU/ml. It seems advantageous, 
theref>re, to lower the cut off value for cord blood IgE. 

When cord blood IgE was analysed according to the child’s month of birth a significantly 
unzven distribution ct abnormal cases of cord blood IgE concentrations over the year was found. 
Thz occurrence of ar: abnormal cord blood IgE concentration showed a significant cyclic trend, 


with a peak near thz end of April and a trough in late October. 


Alle-gy is a leading cause of morbidity in modern 
society. (Foucard T. Th2 eptemiology of allergic 
disease in childhood. Presented at znnual meeting of 
the European Academy ct Allergology aad Clinical 
Immunolcgy, Stockholm, 1985.) Predict.on of the 
disease is important beceuse eariy avoidance of 
exposure to allergens cen postpone o7 prevent 
clinical menifestations. P-clonzed breast feeding, 
avoidance 3f allergens by t:e pregnant wcman and 
the nursing mother, anc greduai and delayed 
weaning to solid foods may be beneficial in this 
regard, at east temporari.” This seems to be 
especialy -he case in =: risk newborns—for 
example, those with low T ceil co.nts,’ a cord blood 
IgE concentration >1-0 IU/ml,’ cr a positive family 
history for aMergy.° A prevemtion programm? has to 
be started as early as possibls. A family history of 
atopy and a Ligh total cord b cod “gE concertration 
are the best predictors of an allergic zonstitutioa.! ©" 

Neonatal screening of cord bload IgE concentra- 
tions seers warranted for all tabies, or at least for 
the babies at risk because of a positive “amily 
history.*" A cut off value o7 1-0 IU/ml has been 
used in many studies, but lowsr values have been 
proposed. ê 1€ H In this study we evaluated statisti- 
cally the distribution of cord Elood IgE concentra- 
tions in the range below the cit cff point of 1-0 
IU/ml. 

In addition, we report on the infiuence of month 
of birth on zord blood IgE concentretions. Fluctua- 


tions of the cord blood IgE concentration according 
to month of birth may have important implications 
in prevention programmes. A recent publication of 
Croner and Kjellman emphasised the importance of 
month of birth in the development of allergy. The 
authors concluded that children with a high cord 
blood IgE concentration who were born in May had 
the highest nsk of developing an allergic disease. 


Patients and methods 


Patients. Cord blood samples of 5838 newborns 
were examined during one year (1985). The children 
were born in the community hospitals of Genk, 
Bree, Waterschei, Heusden, Tongeren, Bilzen, 
Hasselt, and Neerpelt. These hospitals were re- 
sponsible for 66% of the deliveries in 1985 in 
Limburg, a province in the north eastern part of 
Belgium. The province had 730 000 mhabitants and 
a birth rate of 11-6 per 1000 in 1985. 

Data recorded for each delivery included name of 
mother and child, sex, month of birth, birth weight 
(to the nearest 10 g), and gestational age (presented 
as weeks completed from the last menstrual period). 
All patients with incomplete data, as well as all 
twins, were excluded from statistical analysis. Thus 
326 patients were removed from the study. A high 
IgA concentration in the cord blood is an indicator 
for possible contamination with maternal blood, and 
thus a further 157 cord blood samples were excluded 


478 


from further analysis. A further two patients were 
excluded as not enough cord blood was available for 
analysis. 

Thus 5353 cord blood samples were finally in- 
cluded in the study, 2723 of them from boys. A total 
of 3975 of the children (74%) had two Belgian 
parents, 820 (15%) had two immigrant parents 
(mostly from south Europe and north Africa), and 
558 (10%) had parents of mixed origin. Cord blood 
IgE concentrations did not differ significantly be- 
tween these groups. 


Methods. Cord blood serum was examined for IgE 
and IgA (among other variables) by means of a 
conventional microtitre sandwich enzyme linked 
immunosorbent assay (ELISA), as previously 
described." The technique for IgE determination 
has a high reproducibility, is sensitive (detection 
limit of 0-01 [U/ml), and shows an excellent correla- 
tion with the conventional paper radioimmuno- 
absorbent test!* and radioimmunoassay for the 
concentration range where these techniques can be 
applied. Antibodies used on the solid phase were 
oat antihuman IgE (Tago) and rabbit antihuman 
gA (Dako), respectively. Antihuman IgE mono- 
clonal antibody (Hybritech) and rabbit antihuman 
IgA (Dako), conjugated with horseradish perox- 
idase, were used as second antibody, respectively 

The samples were read on a multichannel spec- 
trophotometer at 450 nm (Titertek Multiskan MC, 
Flow Laboratories), connected to a Commodore 
8032-SK micréprocessor. 

The cut off point used for IgE was 1-0 [U/ml and 
for IgA was 32-3 ug/ml. The latter was calculated as 
the mean + 3 SD, as determined previously in a 
pilot study of newborns. (Bosmans E. Unpublished 
data.) 


Statistical methods 
Computation of the statistical analyses performed in 
this paper used the packages MINITAB (Pennsyl- 
vania State University) and BMDP-PC (Statistical 
Software Inc, University of California). Wherever 
appropriate, we used general descriptive statistical 
methods, correlation analysis, and the Edwards’ test 
for cyclic trend.'® As an alternative to the Edwards’ 
test we could have used the method of Mardia,’” but 
both tests, however, lead to the same conclusion. 
As a result of the very skewed shape of the IgE 
histogram (Figures 1 and 2) we used the Kruskal- 
Wallis one way analysis of variance (ANOVA) test 
for the comparison of the sum of group ranks. 18 


Results 


The total cord blood IgE concentration was deter- 


Cord blood IgE and month of birth 479 


mined in 5353 cord blood samples. Of these, 182 
(3%) had an IgE concentration above 1-0 IU/ml. 
Figure 1 shows that most of the abnormal values are 
close to the cut off point. Of these 182 samples, 119 
(65%) were lower than 2 [U/ml and 161 (88%) 
lower than 4 IU/ml. Higher cord blood concentra- 
tions were rare. Figure 2 shows the distribution of 
the IgE concentrations below or equal to 1-0 [U/ml 
Of the 5171 samples with IgE concentrations <1-0 
TU/ml, 3747 (72%) had a concentration below 0-2 
TU/ml and 4659 (90%) below 0-4 IU/ml. Only 512 
(10%) serum samples with a normal cord blood IgE 
concentration had a value between 0-4 and 1-0 
IU/ml, with clustering of the IgE concentrations 
towards the lower limit of this interval. As a result of 
the odd distribution pattern near the detection limit 
we did not attempt to fit a curve to the IgE 
histogram, although a log normal or gamma dis- 
tribution seemed appropnate for the normal values. 
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Fig. 1 Histogram of the cases with abnormal cord blood 
IgE concentrations (>1-0TOUtmt} (n=182) The intervals 
are (left) open (right) closed. Each interval has a width of 
1-01U/mil. 
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Fig 2 Histogram of the cases with normal cord blood 
IgE concentrations (<1-0 [U/ml) (n=5171) The intervals 
are (left) open (right) closed. Each interval has a width of 
0-02 IU/ml, except the first and the last one (0-01 [U/ml) 
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The mean cord bleod IgE concertration for the 
whole population waz 0-25 IU/ml, and the median 
~as 0-12 IU/ml. 

The cord blood KE <cncentrations were then 
analysed according to month of birth. The number 
of abnormal values was unevenly distributed over 


J FMAM J 5 aS OND 
Month sf birtr 
Fig 3 Adjused number of seripies vith a cord blood 
IgE co=centreaon >1-0 IUlmi acca-ding to the month 
of birth. A sinvsoidal curve can 5e Sted through “hese 
points cad the cifference is sigrapican’ ‘Edwards’ ‘est=18-2, 
df=2, p<0 001: 


Table 1 Edwads’ test values and significance: for 
different zut off points of cora >lood IgE concentrations 





Cut off Edwards’ Degree of p Value 
west Sfaedsara 

(IU/ml) 

10 82 z <0 001 

09 212 5 <01 

08 29 = <0201 

0-7 26 z <0 01 


the year. Figure 3 shows a plot of the number of 
samples with a IgE concentration above 1-0 IU/m. 
(the numbers were adjusted for the overall distribu- 
tion of births over the whole year), A clear cychc 
pattern emerged. A simple smusoidal function was 
fitted using the Edwards’ test (p<0-001) © The 
resulting fit showed a maximum around late April 
and minimum around late October. When the cut 
off point was lowered to 0-9, 0-8, or 0-7 IU/ml the 
same pattern emerged (Table 1). The number of 
normel cases (cord blood IgE <1-0 IU/ml) did not 
show any particular pattern as a function of the 
month of birth (data not shown). 

Next, the absolute values of cord blood IgE were 
analysed according to month of birth for two groups. 
Firstly, all samples were analysed together (group 
A). Then the group with a normal cord blood IgE 
concentration was analysed separately (group B). 
The group of abnormal cases (cord blood IgE >1-0 
TU/ml) saowed no significant difference in mean or 
median IgE concentrations between different 
months. The size of this group was too small, 
however, to pursue this point any further. For group 
A the difference in absolute cord blood IgE concen- 
trations cver the months was highly significant 
(Kruskal-Wallis, ANOVA test, p<0-0001). The 
months wich the greatest number of abnormal cord 
blood IgE concentrations (March, April, and May) 
also had the highest mean IgE concentrations. May 
was the most remarkable month, with a mean cord 
bleod IgE concentration of 0-34 IU/ml and a median 
of 0-15 IU/ml (Table 2) The same trend was found 
when the normal IgE values were analysed separ- 
ately (group B) (Kruskal-Wallis value=68-65, 
df=11, p<0-3001) (data not shown). 


Table 2 Ne of bizchs with norma: ena ebnorme! cord blood IgE concentrations and mean and median cord blood IgE 


concentratioas acco-ding to monti of tarth 














Month of oih % (Cunucatve £) No (adjusted) with Absolute cord blood 

Of total No observed cord blood IgE (U/ml) 

of births (t =5352, 

. Normal Abnormal Mean Median 

Jenuary 62 (62 319 (429) 12 (168 on ou 
February 78 (140) 401 (428) 15 (16. 025 012 
March 98 (238) 503 (428) 25 (215 029 012 
pn 94 (332) 481 (426) 2 (2) 027 013 
Vey 93 (425) 468 (419) 28 (25) 034 015 
iure 86 (51-1) 447 (433) 15 (15) 020 010 
July 96 (607) 304 (437) 14 (12) 026 012 
Angust 77 (684) 396 (429) 15 (16) 024 ou 
Sep:embër 86 (770) «49 (435) 7 (1 019 0 10 
Coccober 83 (853) <37 (439) 9 (9) 020 Ou! 
No vember 70 (923) 358 (438) 6 (3) 022 012 
December 77 (100-0) 338 (431) 14 (15) 0 25 013 
Total SIVA 182* 0 25** 0 12** 








*Edwards’ test value= 18 2. di=2, p<0 001 


**Atsolute cord blood mean asd median, Kruska- Walls value=76-24, d=11, p<0 0001 


Discussion 


Cord blood IgE, which seems to be the single best 
predictor of allergy,'° ° was greater than the cut off 
value of 1-0 YU/ml in 3% of newborn babies in this 
study. This percentage is lower than reported 
elsewhere.® ° The mean cord blood IgE concentra- 
tion was 0-25 IU/ml. Infants with cord blood IgE 
concentrations below 1-0 [U/ml had mostly very low 
concentrations; 90% of all normal values fell below 
0-4 IU/ml. Only a tenth of the samples fell between 
0-4 and 1-0 IU/ml. The sensitivity of the screening 
method might be increased, with little effect on the 
selectivity, by lowering the cut off limit to 0-9 or 
even 0-7 [U/ml if ıt is assumed that nearly 15% of 
children develop atopic disease during childhood 
and adolescence.® A lower cut off may therefore 
identify a greater percentage of the at risk popula- 
tion. Most of the abnormal cord blood IgE concen- 
trations are clustered near the cut off point of 1-0 
TU/ml, with only a few high values. Sixty five per 
cent of the abnormal cord blood IgE values were 
situated between 1 and 2 IU/ml. These observations 
are an important argument for the cut off point for 
normal cord blood IgE values to be lowered. 
Prospective clinical follow up studies have already 
substantiated this point of view ? ° 1° 

To detect seasonal influences, cord blood IgE 
concentrations were analysed according to month of 
birth. We found a cyclic distribution of the number 
of abnormal cord blood IgE values over the year. 
The peak of the sinusoidal curve was situated in the 
spring (March, April, and May), while the trough 
was in late October Not only did we find that more 
newborns had an abnormal cord blood IgE concen- 
tration in spring, but we also found higher overall 
absolute cord blood IgE concentrations in this 
season. The non-homogeneity of proportions of 
abnormal cord blood IgE values over the year does 
not explain this difference of absolute values accord- 
ing to the month of birth. The difference remained 
significant when the abnormal values were omitted 
(group B). Thus it seems that to be born in a 
particular season carries a high relative risk for an 
abnormal cord blood IgE concentration and hence a 
higher risk for the development of an allergic 
disease. 

Until recently, most of the studies published 
about hypersensitivity in correlation with month of 
birth used selected patient populations who either 
already had an allergic disease?” or were predis- 
posed to becoming diseased because of a positive 
family history.” The study of Croner and Kjellman 
addressed the importance of month of birth together 
with a high cord blood IgE concentration in relation 
to the development of allergy. Both indices 


Cord blood IgE and month of birth 481 


seemed to influence the incidence of atopic disease. 
But cord blood IgE as such was not evaluated as a 
function of the month of birth. From our study-it ` 
seems that month of birth influences the IgE 
concentration in the cord- blood, so that we find a 
cyclic sinusoidal pattern with higher cord blood IgE 
values in the spring together with a greater percen- 
tage of abnormal values. The reason for this 1s as yet 
unclear. Many factors may be involved. The im- 
mune regulation of IgE production is only partly 
understood. It was not the aim of this study to 
explore the mechanism behind these sigmficant 
differences, and further study is certainly needed. 
Intrauterine sensitisation can probably trigger an 
IgE mediated response in the newborn.’ Highly 
sensitive antigen specific IgE determination in cord 
blood (against pollen antigens and others) may 
become a tool in future research. 

From this study we conclude that there 1s a 
difference in cord blood IgE concentration m 
relation to month of birth. This 1s true both for 
abnormal values, which show a cyclic sinusoidal 
pattern over the year, with a peak near the end of 
April and a trough in late October, and also for the 
absolute concentration of cord blood IgE, which is 
higher ın the spring and lower in the autumn. 


The authors are indebted to Mrs J Bleus, Mrs M Pauly, and Mrs M 
Boussé, who performed the laboratory analyses, and to all the 
gynaccologists and midwives of the community hospitals, who 
provided us with the cord blood samples 
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Normal values for urinary N-acetyl-beta- as 
glucosaminidase excretion in preterm and term babies 
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Hôpital Johmont, La Louvière, Belgium 


SUMMARY Urinary N-acetyl-beta-glucosaminidase (NAG) excretion was measured in 14 healthy, 
preterm, male neonates with gestational ages between 32 and 35 weeks. Daily NAG excretion 
increased significantly during the first four weeks of life. No correlation was observed between 
urinary NAG:creatinine ratio and postnatal age regardless of whether measurements were taken 
from the whole 24 hour urine collection or from an isolated urine spot sample at the same time on 
each day. When the preterm infants were compared with a group of 20 healthy, full term, male 
infants at a postnatal age of 7 days the NAG:creatinine ratio was significantly higher in. thé 
preterm group, the measurements having been taken from single urine spot samples. We suggest 
that this variable be used in the evaluation of renal tubular integrity during the neonatal period. 


Renal anatomic integrity can be reflected ın the 
output of urinary enzymes.! Of these enzymes, 
N-acetyi-beta-glucosaminidase (NAG) may be of 
greatest interest as it is present in appreciable 
amounts in the proximal tubular cells.” The molecu- 
lar weight of NAG is about 140 000 daltons.? 
Enzymes with molecular weights that exceed 70 000 
daltons are not normally filtered into the urme.* 

Increased urinary excretion of NAG has been 
found to be correlated with tubular damage in 
children with a variety of renal diseases." ° In adults 
urinary excretion of NAG has been shown to be a 
good predictor of aminoglycoside toxicity to the 
tubular epithelium.’ Few data are available on the 
urinary excretion of NAG in neonates who present 
with renal damage.* 68° Parini et al used NAG 
excretion in the neonatal period as a predictor of 
possible renal toxicity during treatment with amika- 
cin. They gave no information, however, about the 
normal excretion of this enzyme in growing preterm 
newborns.” 

The purpose of this study was to measure the 
urinary excretion of this lysosomal enzyme ım 
healthy preterm babies and to investigate whether 
the urinary NAG excretion ts influenced by post- 
natal age. 


Patients and methods 


Renal function and urinary NAG excretion were 
evaluated in 14 healthy neonates whose gestational 
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ages were between 32 and 35 weeks.'! Gestational 
age was assessed according to the Finnstrom score.! 
Only male infants were recruited due to the 
difficulties ın obtaining precise 24 hour urine 
collections ın girls. Infants were excluded if they had 
any of the following conditions: nephrotoxic drugs 
administered to the mother dunng the final 
trimester, Apgar score below 7 at one munute, 
respiratory distress syndrome, infectious diseases, 
any drugs in the neonatal period, episodes of 
hypotension or hypertension according to Bucci’s 
criteria, serum bilirubin concentration >206 umol, 
and patent ductus arteriosus. Fluids were 
administered as follows: 60 ml/kg/day on day 1, 
80 mIl/kg/day on day 2, 100 mi/kg/day on day 4, 
130 ml/kg/day on day 6, and 150-180 mi/kg/day from 
day 8 onwards. Parenteral fluids (10% dextrose and 
electrolytes) were given from day 1 to day 5. A 
formula adapted for preterm neonates was 
introduced as soon as intestinal tolerance was 
observed. 

A 24 hour unne collection was obtained on days 
1, 7, 14, 21, and 28, using an adapted urine 
collection bag. The collection period was carefully 
timed. Determinations of creatiniuna and en- 
zymuria were calculated in terms of absolute rate of 
excretion (total amount excreted/collection time). 

NAG was measured in the whole 24 hour urine 
collection as well as in a single urine spot sample 
taken at the same time on each day and immediately 
frozen at —20°C. NAG activity does not deteriorate 
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wher frozen and is not effected by either bacteriolo- 
gical colonisation cr storage for several hours at 
4-5°C.-3 The urine NAG activity was determined by 
the method of Marwan." Plasma aad urine concen- 
trations of creatinine were determined by Jafie’s 
Teacticn after deowoteiniseticn (Boerhinger}.' 
NAG excretion was expressed 2s ymol/24h for the 
24 hour collection ard in umol/l for the single urine 
spot sample. Creatinucurie was determined from the 
same whole 24 hour ur-ne collection (mmol/24h) ard 
urinary creatinine coiceatratior measured from 
each urmary spot sawple (mmobi). 

We a's> comparec the NAG excretion at a 
pcstnate. age of 7 cays >detween taese preterm 
badies and a group o? 20 healthy. appropriate of 
gestational age, full term male neonates, the 
measurement being taken this time in both groups 
from sing'e urine spot samoles orly. These term 
infants were breast or Lottle (infant formula) fed 
by their mothers in the aursery. 

Gomer lar filtration rate, as estimeted by the 
crea-inine clearance in the 14 preterm infants and by 
the Schwartz formula ın the 2% full term infants, was 
within the ncrmal range of published va‘ues for all 
infan-s,’©"8 confirming that ou- subjects Fad normal 
renal function. 

Statistical analysis was performed using Student’s 
t test, compacison between two mdependent correla- 
tions wst, comparison betweea two mean values 
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with standard deviation, and y? test with Yates’s 
correction. 


Results 


Longitudinal study in preterm infants showed « 
significant increase in urinary NAG excretion/24h 
during the first four weeks of life (r=0-59; p<0-001) 
(Fig. 1). Similarly, the daily creatinmnuria also 
showed a significant increase with postnatal age 
(1==0-38; 0-02<p<0-05), so that when expressed as 
daily NAG excreted/unit of creatinine excreted 
(umol/mmol) there was no change with postnatal 
age (r=0-27; p>0-05) (Fig. 2). 

Moreover, the NAG:creatinine ratio (pmol 
mmol) was the same in preterm infants whether 
measured in urine spot samples or 24 hour speci- 
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Fig.2 Urinary N-acetyl-beta-glucosamimidase (NAG) 


creatinine raho in relation te the first four weeks of life in 
preterm neonates vith gestational age between 32 and 35 
weeks and tn full term babies at a postnatal age of 7 days 
Measurements were taken in the preterm group from the 
whole 24 hour collection (O) (total amount excreted! 
collection tme) (r=0-27,; p>0-05) and from a single urine 
spot sample (@) (r= —0-066; p>0-1). The measurements 

in the term group were taken from a single urine spot sample 
only 
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Table Measurements of urmary NAG excretion taken from 24 hour collection or from spot sample in preterm dnd term 











infants f a oe 
Unmary NAG excrenon Preterm group Term group 
(wnollmmo! creatinine) 
24 Hour diuresis Spot sample Spot sample 
(n= 35) (n=39) (n=20) 
Mean (SD) 36 (239) 443 (241) 175 (1 B , 
NS p<0 001 
Sth-95th Centile lunits 09-97 12-98 04-43 5 





NAG=N-Acetyl-beta-g\ucosamnidase, NS«not significant 


mens (p>0-05), and this ratio calculated on a single 
urine spot sample also remained stable during the 
four weeks of the study (r=—0-066; p>0-1) (Fig. 2). 

The NAG‘creatmine ratio measured ın a single 
urine spot sample on the seventh day of life was 
significantly higher m preterm infants than ın term 
infants (mean (SD) ratios 4-9 (2:9) umol/mmol and 
1-75 (1-1) wmol/mmol, respectively; p<0-001). 

The 95th centile limits for the NAG-creatinme 
ratios in the preterm babies during the four weeks 
were 9-8 umol NAG:mmol creatinine and in the 
term week old infants were 4-3 umol NAG/mmol 
creatinine (Table) 


Discussion 


Unnary excretion of N-acetyl-beta-glucosaminidase 
has been studied extensively ın adults suffering from 
renal diseases.'?7'7 This enzyme meets all the 
criteria of Gonick et al for selecting enzymes that 
may be useful in detecting renal tubular damage and 
seems to be a good indicator of renal tubular cell 
integrity.” In particular, increased urinary excretion 
of NAG can be a good predictor of aminoglycoside 
toxicity to the proximal tubular epithelium.” 

Tn fact, Morin et al considered that the site of the 
toxic action of an aminoglycoside such as gentamicin 
was exclusively the lysosome of the proximal cell.” 
Lysosomal overloading can lead to disruption of its 
membrane and subsequently to cell death.? In- 
creased NAG excretion has been observed in 
children who present with well characterised tubulo- 
interstitial disease. This phenomenon seems to be 
more important in girls aged under 2 years.’ 

Few data are currently available on the normal 
excretion of NAG in healthy preterm and full term 
infants.’ © All infants enrolled into this study were 
healthy and had a normal glomerular filtration 
rate.16 18 

Our data indicate that NAG excretion ın neonates 
reaches much higher values than in adults. Our 
results also indicate that NAG excretion at a post- 
natal age of 7 days is lower ın full term babies than 





in preterm babies This agrees with previous 
reports. We have shown a rise ın absolute urinary 
NAG excretion/24 hours with postnatal age. 

The NAG:creatinine ratio showed no correlation 
with postnatal age in the preterm babies. Similarly, 
no correlation was observed between the NAG: 
creatinine ratio and increasing postnatal age when 
the measurements were taken from an isolated 
single urne spot sample in the same group of 
preterm infants. Many authors have routinely used 
creatinmuria as a denominator to avoid urme 
collection.® 7 !* 1? This mode of expression has been 
criticised with regard to the neonatal period because 
of the age dependent changes ın the creatininuria.! 
Nevertheless, our data suggest this determination to 
be accurate for routine use. 

The value of using an increase in urinary NAG 
excretion as an indicator of renal tubular damage in 
the neonatal period, as has been done for adults and 
older children, remains to be tested. This is pres- 
ently under investigation in newborn infants who 
have suffered severe episodes of asphyxia as well as 
in those who have received potentially nephrotoxic 
drugs. 


We thank Professor J P Guignard, Professor J Senterre, and Mrs S 
Schoos for thew advice, Dr P Gerard and Mr Hoing (Janssen) for 
helpful criticism and statistical help, and Professor Fanard and the 
technical help of the Central Laboratonum We thank Mrs 
Mane-Jeanne Jadot and Nicole Kerfs for secretanal assistance 
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Infant mortality in southern Brazil: a population , 
based study of causes of death ee 
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SUMMARY The causes of 215 infant deaths occurring in a population based cohort of 5914 infants 
from southern Brazil were determined. Perinatal problems were responsible for 43% of these 
deaths and infectious diseases for 32%. In the group who died of infectious diseases, respiratory 
infections and diarrhoea were equally important, each accounting for 12% of all deaths. 

A total of 87% of the deaths occurred in the first six months of life, and this proportion 
remained high (77%) even after perinatal causes had been excluded. On the other hand, 53% of 
the infants who died were of low birth weight, as opposed to 7-9% of the survivors. This suggests 
that low birthweight infants need to be carefully followed by health workers at primary level, 
especially during the first six months. 

It was estimated that if the incidence of low birth weight was reduced from the present 8:8% to 
5% the likely reduction in infant mortality would be 20%. This reduction would be 33% for 
deaths due to permatal causes, 14% for respiratory infections, and only 5% for diarrhoea. 


Efforts for the prevention of infant deaths in southern Brazil are more likely to be effective if 
they concentrate on improving perinatal health care and environmental conditions. 


The prevention of infant mortality 1s widely recog- 
nised as a social and health pnority in developing 
countnes For many of these countries, however, 
important information about infant deaths, which is 
much needed for effective prevention, is not avail- 
able. Ashworth and Waterlow reviewed this subject 
in 1982' and were unable to find any national data 
on infant mortality from developing countries ex- 
cept for the inter-American study published in 
1973.2 These authors emphasised that more in- 
formation is needed about the causes of deaths and 
age distribution of infant mortality. 

Reasons for the paucity of information include the 
lack of population based epidemiological studies of 
infant mortality in developing countries and the 
poor quality of vital statistics. In the latter case the 
data are often unsatisfactory because of under 
registration, the poor ascertainment of causes of 
death, and the lack of information about potentially 
important risk factors, such as birth weight. 

A longitudinal study of child health has been in 
progress since 1982 in the city of Pelotas in southern 
Brazil (population 210 000), and 5914 children are 
being followed from birth. The study of this cohort 
allowed us to analyse specific aspects of infant 
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mortality. In this paper we attempt to answer the 
following questions: 
(a) What are the causes of infant deaths? 
(b) What is the age distribution of deaths due to 
different causes? 
(c) What is the role of low birth weight in deaths 
due to different groups of causes? 
A better understanding of these issues may help 
health planners to focus on infants who are at 
greatest risk. 


Patients and methods 


The study cohort comprised all 5914 liveborn babies 
delivered in the three hospitals in Pelotas ın 1982 
whose mothers lived in the urban area. These 
represented more than 99% of all births that 
occurred in the city that year.? All mothers were 
interviewed soon after delivery and their babies 
were followed up during their stay in hospital. As 
babies are discharged from hospitals very early 
(23% within 24 hours) it was necessary to visit a 
20% random sample of them at home after one 
week of life to check their state of health after the 
perinatal period 
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. “Inezrly"1984 we attempted to ind all children 
* through home visits when their ¿ges ranged be- 
weer 12 and 27 months “average 20 months). As a 
aigh proportion of “smiles had moved within the 
wity since the childsen had been born all 69 000 
Louséhoids in the city hac to be visited in search of 
culdren born in 19€2. 

Duricg the home vist information on infant 
deaths was solicited. In eddition. we surveyed all 
deaths -ported at hcsvite.s, registries, and health 
atthoritizs ın Pelotas as well as in neighbouring 
cites and the state’s casit. Causes cf death were 
de ermined by reviewiaz hcspital case notes, death 
cerificates and necrcpsy -eports. as well as by 
interviews with relative: of tke dead children during 
home visus. 

Ceaths were groupec intc the following causes 
acecrding to the Inte-ratienal ciassefication of 
disecses*: cerinatal (ICD zodes 760-7799), malfor- 
matians (ICD codes 74G-759-9), respiratory infec- 
tions (ICD odes 460-51¢-9), diarrhoea (ICD codes 
001-€9-3). other infections (ICD ccdes 010- 
139-8 320-225 382,383 ,573-3,590,595,599 680-686), 
ill defined (OD codes 780-795-3), and oth2r causes. 

The denominators (infart years at risk) for the 
rates fresented below wer= calculated by actuarial 
methoes, assuming that ñferts who were not 
located. had been followed ‘or half a year. Confi- 
dence iatervals for the relat ve risks were celculated 
by Mie tiren's method.’ 


Results 


Of the cngina’ cohort of £614 sabies, 233 were 
found to have died (215 of wiom died in te first 
year) A total cf 750 (13%) could not te Iccated, 
and so 4931 babies were examined. The infant 
mortality vas 3&-8 per 1000 liv2 births. The neonatal 
and post-reonatal mortalities were 21-5 and 17 3 per 
1000 live Dirths, respectively. The official mfant 


mortality calculated by the State’s Secretary of 
Health was 24% lower, due to under registration o? 
infant deaths.® 


Causes of infant death. Perinatal causes were re- 
sponsible for 43% of infant deaths and infections for 
32% (Table 1). In this group of deaths due to 
infections, respiratory infections and diarrhoea were 
equaily important, each accounting for 12% of 
deaths. Malformations were the third most impor- 
tant cause (13%), followed by ill defined causes 
(11%). In this group, nine (4%) cases were pre- 
sumed sudden infant deaths. 


Risks of infant deaths according to birth weight and 
groups of causes. More than half (53%) of the 
infants who died were of low birth weight (LBW), 
whereas 8-8% of the whole cohort were of LBW.’ 
Table 1 shows the cause specific relative rsks of 
death associated with LBW. LBW infants were 35-9 
times mcre likely to die due to perinatal causes than 
babies of appropriate birth weight. For infectious 
causes, the relative risks of infant mortality associ- 
ated with LBW were 6-7 (95% confidence intervals 
=3-0-14-9) for respiratory infections, 2-5 (95% 
confidence intervals=0-9-6-7) for diarrhoea, and 
2-9 (95% confidence intervals=1-0-8-3) for other 
infections. We also calculated what would be the 
reduction in the cause specific and overall infant 
mortality if the incidence of low birth weight was 
reduced from the present 8-8% to 5%, which is the 
goal set for the United States for 1990.8 If that 
occurred a reduction of 20% in infant mortality 
would be expected. This reduction would be 33% 
for deaths due to perinatal causes, 14% for respira- 
tory infections, and only 5% for diarrhoea 
Table 2 shows the risks of death associated with 
LBW at different ages during the first year LBW 
babies comprised 71% of babies who died in the 
neonatal pened and were 23-9 times more likely to 


Table 1 Infant mevtelity in Pelota, Brazil, 1982-85. showing causes of deatn, relative risks associated wuh low birth 
weight, and -stimated reduchon in mfam mortasty f the incidence of low birth weight was reduced to 5% 











Causes of death No (%} Raxi 1663 Pelatve nsk associated % Reducuon in mortality 
with low bith weight assuming low birth weight 
(95% confidence intervals) reduced to 5% 

Pennatal’ 92 (43) 16 & 35 9 (25 9-49 61 33 

w-slformations 27 (13) 45 — — 

Respiratory infecticas 25 (12) 45 67 (3 0-14 9) 14 

D.arrhoca 25 (12) 45 25 (09-67) 5 

IJ definedt 24 (11) 43 50 (2 3-10 8) 12 

Crer infectionst 18 (8) 33 29 (10-83) 6 

Otaer causes 4 (2) 07 33 (04-28 1) 3 

AN causes 215 (100) 388 12.0 (87-144) 20 





* Frmatunty and hyeme merbtane (60 cases), aphyxia (16). infecuon (12). and other causes (four) 
+ Presumed sudden irfan desti syndrome (nine aes) aad other a! detined drseases nct helped by doctors (15) 


+ Seprs (14 cases) urd menmetiz (four) 
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Table 2 Infant mortality at different ages in the first year of life, showing relative risks associated with low birth weight and 
estimated reduction in infant mortality if low birth weight was reduced to 5% oo ` 





% Reduction m mortakty 








Penod Ratei 1000 Relative nsk assocsted 
a pei = oe with low birth weght asunung low birth weight 
{95% confidence mtervals) reduced to 5% a 
Early neonatal 96 (45) 173 26 8 (19 6-36 8) 30 
0-6 da 
ee found 23 (10) 42 15 5 (8 6-29 1) 23 
(7-27 days) 
Neonatal 119 (55) 215 23 9 (18 0-31 9) 29 
(0-27 days) 
Early post-nconatal 68 (32) 123 51 (32-81) 11 
(1-5 months) 
Late post-neonatai 28 (13) 50 27 (1 1-65) 6 
(6-11 months) 
Post-neonatal 96 (45) 173 43 (29-65) 10 
(I-11 months) 
Infant 215 (100) 388 110 (8 7-139) 20 
(0-11 months) 


die in the first month than babies with birth weights 
of 2500 g or more The reduction m incidence of 
LBW from 8-8% to 5% would, theoretically, reduce 
neonatal mortality by 29%. As expected, LBW 
infants comprised a lower proportion (30%) of 
postneonatal deaths, the relative risk of postneo- 
natal death associated with LBW being 4-3 
(95% confidence intervals=2-9-6-5). The predicted 
reduction of deaths ın this period associated with the 
reduction of LBW to 5%, therefore, would be only 
10%. 


Age distribution of infant deaths by groups of causes. 
Table 2 shows that 45% of infant deaths occurred 
during the first week of life (17% dunng the first 
day) and an additional 10% were late neonatal 
deaths (7-27 days). Deaths ın the first six months of 
life accounted for 87% of the total fant mortality. 

Table 3 shows that the excess of deaths in the first 
month of life was due largely to perinatal causes. In 
fact, all but two of the deaths from perinatal causes 
occurred in the first four weeks of life, and 90% 
occurred during the first week. In addition, 67% of 
deaths caused by malformations occurred in the first 
month. A somewhat different pattern of age dis- 
tribution was observed for the remaining causes. 
After deaths from perinatal causes and malforma- 
tions had been excluded only 11% of deaths 
occurred in the neonatal period, whereas 62% 
occurred in the early post-neonatal period (1-5 
months). For infectious causes, 64% of deaths 
caused by respiratory infections, 84% by diarrhoea, 
and 78% by other infections occurred in the first six 
months. 


Discussion 


An advantage of this population based cohort study 


Table 3 Infant deaths at different ages according to cause 
Values are No (%) 





Causes of deaths Age at death All deaths 
0-27 days 1-5 months 6-11 months 
Permata! 90 (98) 2 (2) — 92 
Malformations 18 (67) 6 (22) 3 (11) 27 
Respiratory infections 3 (12) 13 (52) 9 (36) 25 
Diarrhoea "a 21 (84) 4 (16) 25 
Il defined 4(it) 13 (54) 7 (29) 24 
Other infections 30N 1 (61) 4 (2) 18 
Other causes 1 (25) 2 (50) 1 (25) 4 
All non-permatal 29 (23) 66 (54) 28 (23) 123 
All causes 119 (55)  & (32) 28 (13) 215 





was that it derived the number and causes of infant 
deaths not only from official information but also 
from interviews with the parents of the dead infants 
and from reviews of hospital case notes, death 
certificates, and postmortem examinations. This 
emphasis on the careful ascertainment of the causes 
of death resulted from the findings of previous 
studies in Latin America, which have shown that 
many diagnoses contained ın death certificates do 
not agree with other clinical information.? 

Although this study was carned out in an urban 
area of a middle income country, and deaths 
occurred predominantly in hospitals, 24% of the 
deaths failed to reach the official death registration 
system. This shows that this system needs to be 
thoroughly revised and reinforces the need for using 
alternative sources of information in studies of 
infant mortality. 

A better understanding of the causes of infant 
deaths in Pelotas may be obtained by a comparison 
with other countries. In Table 4 we compare our 
cause specific distribution of infant deaths with that 
of England and Wales ın 1980.° The infant mortality 
was 3-4 tumes higher in Pelotas than in England and 
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Wales, ad in both places permatal causes ranked 
first in importance, accounti:g for about 40% of 
infant deeths The mortality wom permatal causes 
was 3-7 times higher, kowevre-, in Pebtas than in 
- England and Wales. As the diffzreaces in the 
incidence of low birth weight are not so sronounced 
(8-8% and 6-8%, respezively® it zeeras that this 
higher ma-tality can be large ascribed to inad- 
equacies ır perinatal heelth care It 1: therefore 
impcrtant fo improve per natal care. which means 
increasing the coverage end quality of antenatal 
care, the management of aigh rsk mothers during 
labour and delivery, and the help teing given to 
newborns ın the delivery room. These gcals are in 
conflict with the situation aurremly seen n Pelotas 
and many ozer Third Wor.d cities, where the best 
trainec doctcrs are more cften involved 1m deliver- 
ing low risk mothers and Iccking after them babies, 
whereas high ask mothers arz us.zlly helped by less 
well treined midwives.!° !! 

Infec-ious diseases represented zhe second most 
Important cause of death in elc‘as, being &7 times 
more ccmmor. than in Britacn. In fact the infant 
mortality from infectious ceuses ia Peta: (12-2/ 
1000) was higher than the overall m ant mortality in 
Britain (11-4/1000). A large proportion or these 
deaths due to irfectious disecses mey be prevented 
through enviromental and nutccticra improvements 
as well az through better health zere. 

With regard to the age cistritucion of *nfant 
deaths, 87% occurred in the fizet sız nonths cf life, 
even higher than the 79% desz-ibed Dy Poffe and 
Serrano fcr 13 projects in egit Latin American 
countries and the 80% reported for Gaana.'? When 
only non-perinate! causes are zonsidrred the pro- 
portion of infant deaths occurrng ‘nm the firs six 
months 1s still high (77%). This mdica es that most 
of the preventive efforts of healta work=rs skould be 
concentrated on tas pernod of mcreased risk- 

We estimated a hkely reduction of enly 20% in 
the infant mortality if the incicence cf low bath 
‘weight in Pelotas was reduced ic 5%. which 13 a 
rather ambitswous g-al. For non-pennet:| causes of 


Table 4 Infant mortalities according `o cawe 
A comparison >etweex Pelotas, Braz T (19823), and 
Ergland and Wales (7380)° 














Cerses of death infaat mortality Rata 
Pelos Engtard av Jales 
Perinatal 166 45 37 
Irfect ons 122 14 v7 
Ma-formations 49 30 16 
Ill defned 43 15 2-9 
Other causes 07 10 27 
All cevses 38 8 114 4 





death, this reduction would be even smaller (11%). 
The prevention of low birth weight is a top pnority 
for further reducing the infant mortality in de- 
veloped countries, where many of the environmen- 
tal anc health care problems have already been 
solved.* 4 In places like Pelotas, however, en- 
vironmental changes and improvements m the 
quality and coverage of the health care system are 
probably more important than trying to reduce the 
incidence of low birth weight. 

On the other hand, ın terms ot case management 
at health clinics, there ıs no doubt that low birth 
weight 1s an important risk marker, as low birth- 
weight fants have an increased risk of dying. 
Health workers at the primary level must keep close 
contact with such infants, especially during the first 
six months. 


This study was financed by the Overseas Development Administra- 
tion (United Kingdom) and the International Development Re- 
search Centre (Canada) 
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Baby walkers . . . time to take a stand? 
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Alder Hey, Liverpool 


SUMMARY Experience in our hospital and figures from the Home Accident Surveillance System 
indicate that the number of accidents involving baby walkers is increasing. Safety specifications 
issued by the British Standards Institution are rarely, if ever, met in full by manufacturers. Home 
accident prevention measures have been shown to be of limited benefit. We advocate more 
stringent implementation of safety features in the design of baby walkers. 


Personal observation suggested that our hospital 
was treating an increasing number of injuries 
associated with the use of baby walkers. We report 
three cases of accidents of this kind. All were 
admitted to this hospital within a recent three month 
period. 





Fig. | 


Head of case | at presentation, showing full 
thickness burns over two thirds of his scalp and 6X7 cm area 
of exposed skull vault at pole of occiput. 
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Case reports 


Case 1. A 7 month old boy was admitted to the 
burns unit after sustaining full thickness burns to the 
scalp apparently as a result of tipping backwards 
into an open fire while in his walker (Fig. 1). At the 
time of the accident he was accompanied only by his 
sister, who was Jess than 3 years old, Examination 
revealed full thickness burns over two thirds of his 
scalp. At the pole of the occiput there was an area of 
exposed skull vault measuring 6x7 em. which was 
later found to be non-viable. His initial course was 
stormy and in the ensuing four months he under- 
went seven major surgical procedures. He eventu- 
ally recovered without neurological deficit. There 
was a large area of scalp, however, that remained 
hairless. 


Case 2. A 5 month old boy was admitted to the 
surgical ward after he had fallen part way down a 
flight of stairs in his walker. His fall was broken by 
his mother. He banged his head but did not lose 
consciousness. Examination revealed a drowsy child 
with a swelling on the right side of his head. X ray 
film confirmed a linear fracture of the parietal bone. 
He was detained in hospital for 48 hours and 
observations remained stable. Outpatient review 
three months later revealed no abnormality and he 
was discharged. 


Case 3. A 7 month old boy was admitted to the 
surgical ward after sustaining injuries to his head 
and right arm. A short time previously he had been 
travelling in his walker when it tipped over a step in 
the kitchen, thrusting him forwards between a wall 
and a door. He was alone at the time of the accident. 
He screamed but subsequently became drowsy. 
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Examination revealed a swelling in the left temporo- 
frontai region together with sweiling and abrasion of 
the left forearm. Y ray films of tae skull and forearm 
revealed no beny injury. He was observed for 48 
hours and remained well. At outpatient review six 
weeks later he wes thriving aad was discharged. 


Discussion 


There have beer a number of reports in recent years 
on children’s home safety and accident prevention, | 
but there have been few deaimg specifically with 
baby walkers. Reports from ibe United States in 
1982 called attention to the dangers of baby 
walkers.” ° We present evidence that such iniuries 
are an increasing problem in tes country also 

Baby walkers are devices that provide preambula- 
tory infants with postural support in addition to 
offering them the opportunity #0 experience binedal 
locomotion. They are PE to simulate indepen- 
dent walking and by so doing. t is argued. encour- 
age and even accelerate the early acquisition of this 
skill. Without doubt they provide a number of 
infants with some amusement for many hours, 
allowing the parent and child a level of indepen- 
dence previously unavailable. [ft is not difficult to 
imagine that this very independence, so suddenly 
acquired, might lead to occasional lapses of atten- 
tion on the part of a harassed adult 

The design of baby walkers ts variable, Most have 
a seat or perineal strap, which is suspended from a 
rigid or folding frame. The frame is supported on a 
number of wheels or castors. Some designs inclade a 
small table surface tor food and playthings. It ts only 
recently that these devices have become common- 
place: 30 years ago they were rarely found in any but 
the mest privileged home. Nevertheless. a design 
that is currently popular has much in common with a 
Victorian exampe (| Figures 2 and 3). 

Figures for accidents in the home have been 
gathered by the Home Accidert Surveillance Sys- 
tem (HASS) simce its inception 5y the Department 
of Trade im 1977 ° Accident datz. gathered from 20 
participating acc. dent and emergency departments 
in England and Wales. are published annually by 
HASS.* Figures for accidents ‘hat involve baby or 
child furniture and transport devices are presented 
in the Table. Figure 4 is a graph fer accidents that 
specifically invelved baby walkers. Baby walkers 
were involved ia « much larger number cf accidents 
in 1984 than they were in 1977, rising by a factor of 
235%. Over the seme period accidents that involved 
all baby and child transport devices rose by a fector 
of 128% and those that involved baby and child 
furniture by 118% In 1977 aecidents with naby 
walkers comprised 13-5% of aceidenis that involved 
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baby and child transport devices. In 1984 this figure 
was 20-2% Safety standards recommended by the 
British Standards Institution (BS 4648)’ (but not 
enforceable by law) have undoubtedly improved 
safety margins, but by their widespread use baby 
walkers are an increasingly common cause of injury 
in the preambulatory infant. 

Laws concerning the use of apphances and devices 
within the home are almost impossible to enforce. 
‘Official recommendations’ rarely attract a satisf 






tery level of compliance. Even in the emotive and 





Fig. 2 A popatlar modern baby walker, showing typical 
design features of a seat suspended from a rigid frame, 
which is supported on a number of wheels. There is also a 
smali table surface. (Compare with Fig. 3.) 


A Victarian baby walker, showing the similar basic 
design features to modern baby walkers. (Compare with 
Fig. 2.) 


Fig. 3 
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Table Incidence of accidents involving baby walkers and other baby furniture and transport devices (data from Home 


Accident Surveillance System 1977-84) 











Year Total No of Acadents involving Baby walker accidents as 
accidents 
(all ages) Furniture Transport Baby % OF % Of furniture 
and transport devices walkers transport only and transport 
devices 
1977 77616 571 284 T 271 135 
1978 67805 509 245 75 306 14-7 
1979 69007 608 256 84 328 138 
1980 105299 913 448 143 319 15-7 
1981 122428 1274 620 249 402 195 
1982 104126 1023 512 205 401 200 
1983 98878 996 484 191 395 192 
1984 110254 1275 650 258 397 202 





‘Furniture’ includes cots, baby chairs, baby bouncers, bouncing cradle. play pens, potties, baby baths, safety gates, changing mats, and others 
‘Transport devices’ include prams, pushchairs, buggies, carry cots, safety harness/reins, baby walkers, baby slings, and others 
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1977 1978 1979 1980 1961 1982 1983 1984 
Year 


Fig 4 Percentages of child and baby accidents that 
involved baby walkers for 1977-84 @——@= Percentage 
of transport accidents that involved baby walkers, 

= percentage of transport and furniture accidents 
that involved baby walkers 


potentially lethal area of infant restraint ın motor 
vehicles, a recent study revealed that only 40% of a 
sample complied with official recommendations. !° 
The British Standards Institution recommends that 
safety warnings be placed on both the packaging and 
the product instruction sheet of baby walkers.’ They 
should include specific advice about never leaving 
the infant unattended and never using the device 
near steps, stairs, domestic fires, or hot appliances.’ 
Despite this, most accidents occur in circumstances 
that contravene the written warnings !! Between 
80% and 90% of injuries that require admission to 
hospital follow falls down steps or stairs.!!-9 Up to 
20% of infants are unaccompanied at the time of 
injury '' '? Warnings on packaging or instruction 


sheets are notoriously easy to 1gnore or forget, and it 
could be argued that in the excitement of seeing 
baby take his ‘first steps’ parents might be even 
more liable to such an oversight. The British 
Standards Institution, however, also recommends 
that a safety warning be inscribed or stamped in 
permanent bold red lettering on a white background 
on the baby walker itself (namely ‘WARNING. 
NEVER LEAVE YOUR BABY ALONE IN THIS 
WALKER’). Few models at present comply with 
this recommendation, yet a prominent warning so 
situated would be a daily reminder of potential 
hazards long after initial excitement has subsided. 

Currently, there is no obligation on the part of 
designers or manufacturers of baby walkers to 
comply with the recommendations of the British 
Standards Institution nor on the part of retailers to 
ensure that they have been met. A recent investiga- 
tion by the Trading Standards Department in this 
city, prompted by an increasing volume of com- 
plaints from the public, concluded that ‘none of the 
models examined has been found to comply fully 
with British Standard 4648’. (Mawdsley PJ. Personal 
communication.) In these times when the law 
demands that our motor vehicles are roadworthy, 
that we are strapped in or helmeted, and have a 
certificate of competence to drive it seems strange 
that we do not insist through legislation on the same 
standards of safety for our dependent infants, this 
youngest group of ‘drivers’. 

The recommendations of the British Standards 
Institution on baby walker design concentrate largely 
on stability, as overturning is a common factor in 
most serious accidents.® 7 1-14 Although few models 
meet the recommendations in full, a large number 
are intrinsically stable We believe, however, that 
overturning must always be considered a potential 
hazard. If these devices are to remain freely 
available further consideration should be given by 
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“desiziers not on.y tc walker stability but also to 
infani protection 10 these almost inevitable accidents 


. * Whether public education on home accident 


-~+ preveation produces any real benefit or not remains 


a mater of some contention. Tke effects of tele- 
vision programmes anc health education campaigns 
specifically dealing-witl children’s home safety have 
been mvestigated and have produced equivocal 
results." Studies “aled to show any measurable 
improv2ment in acadert statistics after a televBion 
campaign? and conventional education techniques.* 
Most authors, howeve-, are in agreement that such 
efforts nay have ngei term effects, inclucing 
heightered awareness anong health care workers 
and, perhaps, the pukl:c '* 

Presert measures “or :ontrolling the design and 
use of baby walkers are apparently inadequate in 
terms cf safety. We suagest that further safety 
features >e incorporeted ın all future models amd 
that legisiation be pass2d to ensure tae compliance 
of manufacturer and s1dplier. In addition, a pro- 
gramme cf public education in the use of all baty 
furniture end transpor: devices may be beneficial. 


We thank the Medical Ilustreticn Departments cf Alder Hey ani 


Walton Hosptals, the curator Crathes Castle, Aberdeenshire, and 
Mass J A Dillcn, medical secretary for their help. 
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Height at diagnosis of malignancies Dar 
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SUMMARY Studies of the presenting height of children with malignancies have produced 
conflicting results, from an excess of taller patients to an excess of shorter patients. The problems 
of measurement bias, inadequate comparison populations, small numbers of patients, subgroup 
analyses, and overreliance on simple significance tests are all possible reasons for the variation in 
results. To clarify this issue, we studied heights at diagnosis of 3657 children and adolescents aged 
under 18 years. Their malignancies included acute lymphoblastic leukaemia, non-Hodgkin’s 
lymphoma, Hodgkin’s disease, acute non-lymphoblastic leukaemia, osteosarcoma, retinoblas- 
toma, neuroblastoma, Wilms’ tumour, rhabdomyosarcoma, and Ewing’s sarcoma. Compared 
with published standards for the heights of children in control populations, no significant 
deviation from population norms was found for patients in any of the 10 disease categories after 


proper adjustment for multiple significance testing. 


Intrigued by Tjalma’s observation of an increased 
risk of bone sarcoma ın larger breeds of dogs,' 
Fraumeni investigated the relation between stature 
and malignant bone tumours in children and 
adolescents ? He found that children with osteosar- 
coma or Ewing’s sarcoma were significantly taller at 
diagnosis than the control group, who had non- 
osseous cancers, and suggested that development of 
these malignant tumours was related to accelerated 
skeletal growth. After studying 236 children with 
newly diagnosed acute lymphoblastic leukaemia 
Broomhall et al reported that these children were 
significantly taller than normal children, which 
implied involvement of growth hormone or soma- 
tomedin in the development of acute lymphoblastic 
leukaemia.” Hancock et al observed a taller stature 
associated with Hodgkin’s disease in adults and 
suggested it was a constitutional factor.* Reape 
studies of children with osteosarcoma,’ Ewing’ 
sarcoma,® or acute lymphoblastic leukaemia 
have yielded conflicting results. We studied a large 
number of patients with newly diagnosed malignant 
diseases to determine if any relation existed between 
unusual height and childhood malignancies. 


BY 


Patients and methods 


Our study included 3657 patients aged under 18 
years with newly diagnosed malignancies who were 
admitted to St Jude Children’s Research Hospital 
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between 1962 and 1985. Patients were excluded if 
their heights were not measured within one month 
of diagnosis The 2101 boys and 1556 girls were 
segregated ınto 10 categories of disease; acute 
lymphoblastic leukaemia, non-Hodgkin's lym- 
phoma, Hodgkin’s disease, acute non-lymphoblastic 
leukaemia, osteosarcoma, retinoblastoma, neuro- 
blastoma, Wilms’ tumour, rhabdomyosarcoma, 
or Ewing’s sarcoma (Table). There were too few 

atients with brain tumours referred to our centre 
during this period for them to be included in the 
analyses. 

In general, standing height was used for children 
aged over 5 years and recumbent length for those 
under 5.'? Standing height was measured with the 
child standing erect with closed heels, buttocks. 
upper part of the back, and occiput against a two 
metre measuring scale; the head was positioned so 
that the external auditory meatus and the lower 
border of the orbit were on a plane parallel to the 
floor. Recumbent length was measured with the 
child lying on a firm table with the soles of feet held 
firmly against a fixed upright placed at the zero 
mark; a movable upright was then brought firmly 
against the vertex 

Heights at diagnosis of these children and ado- 
lescents were compared with normal values pro- 
duced by the National Center for Health Statistics 
(NCHS).'° The Sth, 10th, 25th, 50th, 75th, 90th, and 
95th centile heights for boys and girls up to 18 years 
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Table Standard dev-ateoa scores of presenting height of childrer. with malignancies 











Disease Noof Mean of SE p Value 
4 parents SD score 
Acute lymphoblastic Boys Ot 0 082 0 036 002 
leukaemia a Gurls 690 0 G43 0 042 0% 
Total 1591 0 065 0 027 002 
Non-Hocgłin’s - Boys 212 0 049 0073 051 
lymphoma Girls 83 0 254 0 108 002 
Total 295 0 106 0 061 0 08 
Hodgkin’. disease Boys 156 —0 089 0 078 0 32 
Guts 104 0 237 0 084 0 005 
Total 260 0 O48 0 058 041 
Acute nol; mphoblastic Boys 242 -0 151 0 079 0 06 
leuksendz Guis 186 —0 009 0079 091 
Total 428 —0 089 0 056 012 
Osteosarecna Boys 84 0 132 OHS 025 
Girls 66 0 087 0 i18 047 
Total 150 0112 0 083 018 
Reunoblasoma Boys 53 —') 408 0 273 0 14 
Giris 48 0 100 0 152 051 
Total 101 —0 167 0 162 031 
Neuroblastoma Boys 172 — 003 0 089 097 
Giris 143 —0 064 0 083 044 
Total 215 —0-031 0 061 0 62 
Wilms’ tumour Boys 105 -0 072 0 097 0 46 
Giris 1% 0 030 0 107 078 
Total 21 -002i 0072 077 
Rhabdomyos eoma Boys 1.1 -0 %3 0 093 0 50 
Gurls £2 0 106 0114 0 36 
Total 153 0 009 0 072 090 
Ewing's sarcomz Boys 65 0 044 0 142 076 
Girls 43 —0 078 0153 061 
Total 113 —0 008 0 104 094 
Total Boys 210 0 036 0 024 0 82 
Girls 1556 0 054 0 027 005 
Total 3657 9 026 0 018 015 


were obtaned from cubic sp ine equaions. These 
equations were produced at NCHS rom charts 
based on data collectec frcm 1962 to 1975. 

In our swdy the heigat of each patient was 
converted +o a standard dev-ation score. (Y¥—XYS, 
in which Y is the patients >bszrved height in centi- 
metres, X is the 50th centile of normal subjects of 
the same age and sex, and © :s an estimate of the 
standard deviation of norne] Aeights. The value of S 
was obtained from the cubic spline equetions for a 
subject of specified age amd sex. If a normal 
statistical distribution ‘s assumed, <alculating 
S.2=(X aha VIZ, Vare Xia) is the 100 
(1-a)th centile height caculeted from the NCHS 
equations and Z? is the a x 100% pant of the 
normal distribution, for ezct centile (a=0-05, 0-10, 
0-25, 0-75, 3-90, 0-95) except the 50th then six 
different varence estimates are yielded. The esti- 
mate (S) of the standard deviation ıs s mply the 
square root of the average Df tre six S.2 values. This 


type af estimate is reasonable tf the data are 
normaly distributed and was necessary in this study 
becats2 the sample standard deviation could not be 
calculated from the available NCHS data. 

For zach category of disease, a mean standard 
deviaucn score was computed for boys, girls, and 
both stes combined (Table) A two sided f test was 
used -c test whether or not the mear scores for 
patients ın each disease-sex category were statisti- 
cally Gferent from zero. 

As a result of the well known problems of 
multip e significance testing, some type of adjust- 
ment cf the nominal p values in all of these tests was 
needec to avoid the spurious identification of 
‘significcat’ deviations from normality. A conserva- 
tive approach is to divide the target s_gnificance 
level (say 0-05) by the number (k) of tests to get a 
level below which the nominal p value must fall to 
be declared significant. '* Unfortunately, 1 any data 
sifting analysis such as this one it ıs cifficult to 


identify the number of separate (but not indepen- 
dent) statistical tests that were actually conducted. 
As there were 10 categories of disease and we 
wished to examine the results for boys and girls 
separately we arbitrarily chose k=20 for a significant 
value—that is, an individual p value must be less 
than 0-05/20=0-0025 to be declared significant at the 
0-05 level—even though additional tests—for 
example, by age—were also performed. 

A more important criticism of the significance 
testing approach 1s that it fails to consider the 
magnitude of the observed deviation from normal- 
ity. With large numbers of patients, a significant 
difference may be clinically unimportant and, con- 
versely, with a small number of patients, a large and 
potentially important difference may be missed. 
Accordingly, the actual differences (ın cm) for a 
given category are of more importance than a simple 
‘significant’ or ‘not significant’ result. These data are 
given for the category with the smallest nominal 
p value. 


Results 


No significant difference in average height from the 
controls was found for any of the patients with the 
10 categories of disease based on the adjusted 
significance level (Table) Even when the analyses 
were performed after further dividing patients by 
age—for example, above or below 1 year for neuro- 
blastoma—no significant difference was achieved. 
Few of the nominal p values were below 0-05. 

The single category in which the nominal signifi- 
cance level was close to significance was that of girls 
with Hodgkin’s disease (nominal p value=0-005). 
Figure 1 depicts the distribution of heights of the 
patients and the median values for normal controls 
by age at diagnosis. There was obviously no major 
deviation from normality, regardless of how the p 
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Fig 1 Distribution of heights according to age in 104 girls 
with Hodgkin's disease Each dot represents the value of a 
single patient The solid line represents the median of 
normal controls by age 
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Fig 2 Standard deviation scores according to age in 104 
girls with Hodgkin's disease 


value was interpreted. Figure 2 shows the standard 
deviation scores of patients according to their ages 
at diagnosis. For example, the estimated mean (SE) 
increase in height for 12 year old girls with Hodg- 
kin’s disease was only 1-6 (0-7) cm. 


Discussion 


We found no significant difference between the 
heights of children with malignancies and the 
heights of normal children in the control population. 
This 1s in agreement with the studies of McWhirter 
et al, Robison et al, and Bessho for acute lympho- 
blastic leukaemia*!° and that of Brostrom et al 
for osteosarcoma ° Other studies have provided 
contradictory evidence. Broomhall et al found that 
children with acute lymphoblastic leukaemia were, 
on average, taller than normal controls.? Berry et al, 
however, reported that significantly more boys with 
acute lymphoblastic leukaemia aged less than 4 
years, were shorter at diagnosis,’ and Westphal et al 
found that their patients with acute lymphoblastic 
leukaemia were shorter and lighter.!! Similarly, 
while Fraumem reported that children with 
osteosarcoma or Ewing’s sarcomas were taller,” a 
subsequent study by Pendergrass indicated that 
girls with Ewing’s sarcoma were smaller.° 

The contradictions in published results have 
several plausible explanations, which have nothing 
to do with accelerated skeletal growth, aberrations 
in growth hormone, or constitutional factors. The 
well known tendency to publish ‘positive’—that is, 
differences are found—rather than ‘negative’—that 
1s, no differences are found—studies creates a bias 
toward publication of papers that confirm height 
differences, particularly when subgroup analyses by 
age, sex, and other categories are carried out. It 1s 
rare to find any adjustment to the statistical analysis 
caused by the multiplicity of tests carried out in a 
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subgroup analysis. Fcr ıns-anze, if we had used the 
nommaal significance evel of 0-05, we would have 
concluded that girls with aay nalignancy, as a 
grous. were taller at diagross (Table). We could 
also keve reported that boys w th acute lymphoblas- 
tic leaEaemia or girls a th non-Alodgkin’s lymphoma 


-, or: Hodgkin’s disease vere taler from this study. 


- Obviecsly, however, ro appreciable difference in 
_ height can be obs2rved foz girls with Hodgkin’s 


diseas> in this stucy (Fig. 1). 

The reliability of the actual hzight measurements 
for the study populaticn are rarely discussed. These 
studies, mecluding -he present one, are usually 
retrospective analyses of heigat data that were 
routinely collected, and systematic >ias 1s always a 
possibility. This is espeaia‘ly important m a small 
series Lecause the odserved evezage height differ- 
ences, even if assumec tc be neal, are very small in 
absolute maguitude. 

Contr. populations also need careful evaluaticn 
because any deviatiors rom tae average height of 
healthy ckildren of the same age, rac, and sex are 
critical im these studies. The wse of accurate pub- 
lished ncrms may seer. p-ererabl2 tc any internal 
control pəpulation, but the use of internal controls 
measured in the same way as patients can obviate 
any systematic bias in m2asurer ent, even though it 
would be difficult to ascertain s2lection bias in the 
controls. There is no simple bezt way to proceed, 
but the pcssibility of inadzquate or imoroper ccm- 
parisons must be consiceced in eveluating the 
publicetiors on this topic 

Another 2xplanation “or conilicting reports 1s 
variation in the numbe- of patients studied. For 
example, we were more tikely -o detect a small 
deviaticn from ncrmal heights in fatiants with acute 
lymphoblastic leukaemia (n=1591) tkan in patients 
with retinotlastoma (n=~(1) In fact. th2 observed 
average height of boys with retinotlastoma deviated 
most from the average heignt of ary normal 
subgroup, but it was not sign ficact tecause of the 
small numbe- 3f patients (@=53) Caution ıs advised 
with respect to any conciusicn draw1 from smali 
numbers of patients in these types cf s-udies. A 
rough ruls of thumb 1s tha: there skoud te at least 
100 patients in the category uncer study. Tais would 
permit detecticn with a high probebilty (0-90) of 
any deviation from normalcy cvet (-1 standard 
deviation in average height and would provide 
reasonable precision in the est- mated dictribution of 
heights. 

A cautionar® note should also be mace about the 
interpretation of results cf sigrificance testing. 
Overreliance on these results impedes a balanced 
assessment of -Łe magnitude ard przcicion of the 
observed difference and the mecical mportance of 


that difference The significance -ests normally used 
in these settings, even if proper adjustment for 
multiplicity is made, can only dis=mminate between 
the true difference and zero. Any observed differ- 
ence will be declared significant :f enough patients 
are included. An estimate of the magnitude of the 
dfferences 1s needed along with an estimate of its 
pzecision or standard error. For example, estimates 
and confidence intervals for the t-ue height differ- 
erces are more informative than simple significance 
tests. 

Several investigators have suggested that growth 
ho-mone may influence the develcpment and pro- 
liferation of acute lymphoblastic leukaemia.'> In- 
creased serum growth hormone and somatomedin 
concentrations were found at diagnosis of childhood 
acute lymphoblastic leukaemia in ore study.’ None 
the less any effect of growth hormone during the 
period of development of leukaemia seems to be 
clincally unimportant. 

We conclude that there is no signiicant aberrant 
growth or stature associated with ch:ldhood malig- 
nancées at presentation Future studizs in this area 
shouid consider carefully the potentiel problems of 
meas.irement bias, inadequate comperison popula- 
tions, small number of patients, subgroup analyses, 
and cverreliance on simple significar.ce testing. 


This study was supported by grants CA 23099, CZ. 20180, and CA 
21765 fom the National Cancer Institute and by the Amencan 
Lebanese Synan Associated Chantes 
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Twenty five years ago 


A study of growth promotion in children 
Douglas Hubble and Duncan R MacMillan (Birmingham)—Arch Dıs Child 1962,37:518-24 


In this study 23 children with short stature of differing aetiology were treated by methandienone ın doses of 0-08 to 0-73 
mg/kg/day At thts tıme there was much interest in the new testosterone derivatives that were claimed to have a 
heightened effect on protein anabolism but a reduced androgenic effect As the authors pointed out these protein 
anabolic drugs have complicated actions that were poorly understood, so they approached their use to promote growth 
with a conservative attitude Their cases were placed into the following diagnostic categories, organic hypopituitarism 
(three cases), congenital hypopituitarism (four), Turner's syndrome (three), familial short stature (four), primordial 
dwarfism (five), dwarfism and obesity, mental and sexual retardation (four) All patients were given an initial course of 
treatment of three months’ duration This was continued if there was no evidence of virilisation and no appreciable 
advance in bone age The presence of vinlisation or of skeletal maturation proceeding faster than the rate of growth were 
regarded as indications for stopping treatment. 

A satisfactory growth response was obtained in 10 of the 23 children, but the children in each group displayed a 
differing pattern of response. Six of the hypopituitary patients had a disappointing growth response and the one patient in 
this group who had a good response may not, in fact. have been a case of congenital hypopituitarism The authors 
commented that protein anabolic agents were no substitute for the growth hormone. None the less they concluded that 
they should be used in hypopituitarism despite their poor effect on growth promotion and that it was safe to use them 
when skeletal maturation ts retarded (especially in late maturing boys) and in primordial dwarfs with a retarded bone age 


Comment. Human growth hormone first became available tn restricted amounts about the time of publication of this 
paper and ın the ensuing 25 years has completely altered the outlook for children suffering from hypopituitarism The 
advent of biosynthetic growth hormone ts likely to result in further pronounced changes in the treatment of retarded 
growth provided adequate amounts can be marketed at reasonable cost The place of anabolic steroids in the treatment of 
retarded growth is today even more problematical than it was in 1962 It 1s, indeed, very doubtful if they have any place in 
the treatment of children suffering from growth retardation from whatever cause 

(The senior author of this paper, Douglas Hubble. was a British pioneer in paediatric endocrinology and on a par with his 
American counterpart Lawson Wilkins He was Chairman of the Academic Board of the British Paediatric Association 
from 1966-69 and James Spence Medallist in 1970 He had a remarkable command of the English language. both written 


and spoken, and great personal charm ) 
J H HUTCHISON 


Oncology, St Jude Children's Research Hospital, Memphis, TN -4 
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. Young doctcrs’ views on their undergraduate 


child health teaching 


A WATERSTOM 


Depertment of Cardd Keasth, Ninewells Hospital aad Medical School, Dundee 


SUMMARY Fifty three recently qualified doctors working in various fields of cnild health were 
asked to relate theiz sresent wcrk to the teaching they received as undergraduates. A rating scale 
was used that indica ed the dostor’s perceptions of the present importance of a subject and the 
previous deficien=y im z2azhing. History taking andj examination techniques were thought to have 
been adequately -aught, but the diagnosis and menagement of ‘minor ailments’ in children were 
thought to have been.defizient in the course, desp t2 their importance in present work. A greater 
emphasis on prodlem besed teaching would meke up for this deficiency. 


The relation between what 5 taugat to the under- 
graduate student anc the work content of the 
practis:ng doctor has 52en studied I:ttle and there is 
disagreenent among -redicel teachers about the 
closeness of the relasioa. Scme teachers consider 
that the aim of urderzrzdvate irstruction is to 
educate students and p-cvide the foundation for 
clinical work and that cezai ec training in particular 
skills will only com> later. Other: feel that the 
undergraduate will leam b=tter rf he or she studies 
the subject in a more adoned way and indeed should 
aim at competency in som vf the important medical 
skulls. 

All wL probably egree <aa: child health under- 
graduate teaching shold emphasise tiose aspects of 
practice that are impcrtart to doctors working with 
children. Meadow, ir Fie 1373 study of students’ 
retrospective assessments 31 thzir teaching, tried to 
find out whether student: hanged -heir views of 
their course arter some y2e7s in practice, but the 
doctors vere not asked to discuss what contribution 
their teaching made to tre cild healt components 
of their practice ' In the preset study the aim was 
to relate young doctors” as32s:ments of the child 
health requirements of their present work to the 
undergraduate teaching >Í the same topics or, in 
other words, how relevaat was the ccurse to their 
needs? 


Subjects and methods 


The method used was Snalar to that described in a 
study on tae training of pka-mac sts.” Ir consisted of 


che administration of a questionnaire to recently 
q4alified doctors working in various fields of 
paediatrics 

The doctors interviewed were (1) senior house 
officers who were in their first sıx months in hospital 
feediatrics, (2) senior house officers who were in a 
sz nnonth rotation as hospital casualty officers, and 
(3) trainee general practitioners wio were in the 
first six months of their traineeship period (some of 
these had previous hospital experience in paedia- 
toze). All the doctors were working in Tayside and 
represented all those who filled tke above posts 
da-ing the study. Twenty three senior house officers 
aad 30 trainee general practitioners were inter- 
vizwed either by the author or a research assistant. 

Trte doctors were initially asked an open ended 
qvesz:ion ‘Do you think that there are any particular 
ar2as in child health which you feel to be especially 
important in your present job, whica were inade- 
quately taught at your medical schoc!?’. Each was 
asked to expand on this question in an informal 
way. 

A questionnaire was then adminiszered that re- 
lated to particular content areas in child health. The 
topic areas were selected from a pilot study of the 
first 13 interviews and included topics mentioned by 
these doctors, with others added by the author 
(sore because they seem to be important to a 
paecictrician, others as distractors) The full set of 
25 zopics is shown in the Appendix. 

The doctors were asked to rank each topic on a 
scal cf 1 to 5, according firstly to its importance in 
ther present work and secondly to its deficiency or 
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otherwise in their undergraduate teaching (A score 
of 1 indicated not important or deficient, a score of 5 
highly important or very deficient.) 

The doctors were also asked for any general 
comments on their undergraduate teaching and 
finally to rank specific recommendations on 
teaching on a scale of | to 5 (a score of 1 indicated 
not important, a score of 5 very important.) Details 
of school of qualification and postgraduate experi- 
ence were obtatned from each doctor 

A subsample of 15 doctors were re-interviewed 
nine months later to determine whether increased 


-Table 1 Items ranked most highly for their importance in 
practice (all doctors) 





Examination of children—general 
Examunation of cars* 

Handling of babies 

Hrstory taking 

Diagnoms of mnor ailments*® 
Management of minor alment® 
Prescribing in children 

Practical aspects of immunisation 





*Received high overall ranking for deticiency 


Table 2 Items :anked most highly for their deficiency in 
undergraduate teaching (all doctors) 





Diagnoss of minor ailments* 

Management of minor wilments* 

Counselling of parentst 

Management of children m trouble with police 
Management of educational implications of iinessi 
Use of home remediest 

Health education 

Role of community ageacres in child healtht 


*Received hugh overall ranking for importance 
tHigh ranking tor impertance from trance general practitioners only 


experience affected their view of paediatric priori- 
tes. tg 


Results 


Twenty five (47%) of the 53 doctors-were Dundee 
graduates, 11 (21%) were graduates of other Scot- 
tish universities, and only tour (8%) were graduates 
of English medical schools, so that our results must 
reflect teaching in Dundee and may not be appl- 
cable to graduates of other medical schools. Forty 
(75%) had graduated within the last five years (11 
(20%) within two years) and were therefore likely to 
remember their undergraduate years in a reasonably 
reliable way Just over half had previous paediatric 
experience that might influence their judgment of 
the work ın their present post 

Table 1 ranks the top eight topics according to the 
doctors’ views of their importance and Table 2 the 
top eight according to doctors’ views of their 
deficiency. The only items that occurred in both lists 
were the diagnosis and management of ‘minor 
ailments’ in children. Table 1 would contain the 
same items ıf the group of general practitioners were 
considered separately, though the order would be 
slightly different, as would Table 2, with the 
addition of the exammation of ears eighth equal. 

The results of the re-interview for the items that 
were ranked most importantly by the whole group 
are shown in Table 3 In most cases there was little 
difference in rating at the second internew. Only 
the items ‘time off school’ and ‘health education’ 
were ranked differently ın importance, while the 
items ‘examination of ears’, ‘diagnosis of minor 
ailments’, and ‘time off school’ were ranked differ- 
ently according to their deficiency in the doctors’ 
undergraduate teaching. The recommendations 


Table 3 Companson of results of inital and repeat questionnaires (answered by 53 and 15 doctors, respectively) 











item no item tule importance in Deficiency in 
present work undergraduate training 
ininal Repeat Inmal Repeat 
3 Handling of babies 416 413 3 03 293 
4 Examination of cars 435 48 317° 247" 
6 Counselling 336 38 377 387 
7 Minor ailments (diagnosis) 447 466 35 28" 
8 Minor ailments (management) 435 466 357 34 
10 Feeding problems 381 387 304 28 
12 Prescribing 433 44 294 253 
19 Time off school 3 65" 433° 3 5i* 427° 
20 Children and the law 235 233 404 44 
2 Health education 3 58° 427° 331 32 
B Home remedies 319 373 354 40 








Items were ranked on a scale of 1 to 5 according to their importance in current work (1=not important, 5<highly important) and deficiency m undergraduate 


traming (J=not deficiznt, Severy deficient) 
*p<0 G5, all other differences between ratings were not significant 


£02 Waterston 


1. 
Table 4 Recommenaaror.s most highly rated by doctors 











Recomunendteor Rang group 
; Senior Tramee Total 
house general 
officers pracntoner: 

Lo _ There ought tc ve mere emphasis on the diagnosis and management 

of ‘mmor iners n children 43 45 44 
2 ‘This would ts taught zest by lectures 26 25 24 
3 This would Ee teught est by attachments to general pracnce 39 40 40 
4 Students shoclc >e mire practically involved in the ward 

in taking festone> ard examining children and have some 

degree of mapon ibd ty for their patents 43 43 43 
5 la view of the namber of students. ths could only be achieved 

by a much greater u c of penpheral hospitals for 

student attactmerts 3-8 39 39 
6 Students shoud Wis patients in ther homes to 

appreciate tae morance of the 2nvironment in hea th 32 38 35 
7 Students shoud kaws Inger attachments im the community so that they 

sec children ta a nom natural enronment—fer example, at ru<ery 

schools and cirie 33 39 36 
8 Students shouE] sperd more tume in specialist areas, such as 

paedhatne ceccaclomy znd paediatrE neurology 25 20 22 








Doctors wcre asked to ran} zezo nmendations on a scale of | to 5 (1=not urpertant, 5=highly important) 


Apperd:x 


Fu!i qcesthonnatre and račngs by 23 senor house officers (SEO) and 30 trainee general practiZoners (GP) 








ler era hile imporaxe in present work Deficiency m uadergraduate trauung 
no ies age a a 
SHO GP Toral SHO GP Total 

1 Fiseory taking in ch dren 46 46 46 20 ZC 20 
2 Bourtunation of chilcren ir 

general 48 46 47 22 z4 23 
3 karciling of babies 4 42 41 32 28 30 
4 Exanination of cars 40 46 43 31 32 32 
5 Cevslopmental assesareat in sractice 36 32 34 26 23 28 
6 Cyuaselling of parems cf 

xh idren with chroric ‘sates 3-4 33 34 38 35 37 
7 D agnosis of ‘minor therits'—~for example. 

cararth, glue car, Imek knees 

washes, crying at nakt 44 47 45 45 33 35 
8 Management of ‘mincr alcens’ 39 46 43 37 3: 35 
9 Feed ng technoiques ir pracie, 

ncuding breast feedings 30 37 34 32 2e 30 
10 Fesdng problems indiding 

ecic and constipateen 37 41 38 33 27 30 
H Inrpunisation, practics] azpects 37 45 40 24 Zt 22 
12 Pressabing n chikdrer, e pecially use 

cf different formula iom n practice 42 44 43 31 2& 29 
13 Psych atric history talong 21 30 26 35 36 32 
14 Management of behav~ouml problems 26 37 32 32 29 31 
15 Exsmnauoa of newborr 30 33 32 2-2 23 23 
16 Manarement of commar tevbrn problems 30 36 33 29 23 26 
17 Maaagement of growtl ard development 

&sxders—for eaample, sort stature 24 27 26 25 26 26 
18 Manegemen: of children vits hendicap 27 30 28 28 28 28 
19 ‘How ong should chilcren t= oF school? 29 41 36 38 33 35 
20 Chiciren in trouble with 

pultce-—procedures 24 23 23 42 37 40 
21 Rok cf community agcn2-s—fo- 

eman.ple, school medacal service 24 34 29 32 33 32 
22 Heath education in pr cice 29 41 36 32 34 33 
3 Relation of environmert tc bealli 27 36 32 26 30 28 
24 Investigation of hypoth rorren 27 24 258 23 21 22 
B Use of home remedies ir chcdrn 26 36 2 35 35 35 








Kems were rai<ed on a scale of T to 3 according to their importance m current work ( =7ot unportant, Sshighly important) and deficiency m undergraduate 
traming ilaro" deficient, S=ver~ defiten:) 
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most highly rated by most doctors (3-5 or over) are 
shown in Table 4. Almost all considered that there 
ought to have been more emphasis in their under 
graduate teaching on the diagnosis and management 
of ‘minor ailments’ in children. 

A detailed breakdown of the ratings in each area 
is given in the Appendix 


Discussion 


This study highlights certain areas of clinical practice 
that doctors who were entering a particular field of 
practice for the first time thought to be of particular 
importance yet that had been deficient in their 
undergraduate teaching. The method of obtaining 
the information may be criticised on the following 
grounds: 

(1) The doctors were not sufficiently experienced 
to be able to assess reliably what ts important in 
clinical practice. This may be true and it is certainly 
likely that additional items would be accorded 
greater importance by more experienced doctors. 
Attention must be paid, however, to the items that 
the doctors considered to be important for them. 

(2) The doctors’ memories of their undergradu- 
ate teaching may be hazy and influenced by inter- 
vening experience. Also the topic that they consi- 
dered deficient may have been taught sufficiently, 
but they did not remember it because they were 
unaware of its importance at the time. It is true that 
certain subjects are only recognised to be important 
when their relevance to clinical practice is per- 
ceived, This ıs more a criticism of the method of 
teaching than of the curnculum as a whole. 

(3) The doctors’ prioritisation of different topics 
may not be consistent. Thus if they had been asked 
the same question on a different day a different 
ranking might have been given to the various items. 
The later interviews, which supported the earlier 
views of priorities, discounts this criticism. 

It ıs pleasing that deficiencies were not noted in 
the undergraduate teaching of history taking and the 
examination of children A more objective study 
would be required to assess the true proficiency of 
doctors in these crucial areas. 

Topics of considerable clinical importance, 
however, such as the management of common 
ailments in childhood, were thought by the doctors 
to be imsufficiently emphasised ın their paediatric 
undergraduate course. Yet as Knox pointed out, 
such conditions (the ‘trivia’ of general practice) are 
of considerable importance for at least three 


reasons: they may represent the early ‘stages of 
serious disease, they are of great concern to parents, 
and they are often symptoms of wider family” 
problems that require elucidation.> They also re- 
quire specific management that may not be self 
evident. 

Who should teach about this area, which 1s not 
easy to define as it relates more to symptoms than to 
diseases? Many would say general practitioners, as it 
is in the surgery rather than the hospital that 
children with these conditions are mainly seen. 
Logically, however, all teaching about children 
should be coordinated by a child health department, 
and to separate primary care aspects would be 
divisive in this era of integration. A move towards 
problem based teaching would help in emphasising 
presenting symptoms rather than diseases, and this 
should be encouraged. It might also be said that 
these topics should be taught in postgraduate rather 
than undergraduate education, as part of vocational 
training for general practitioners. It would seem 
important, however, for anyone dealing with chil- 
dren to be proficient in symptom management, and 
if the subject ıs important to a doctor this fact should 
be recognised in undergraduate teaching. 

It must be accepted that this type of study does 
not provide an objective assessment of the content 
of undergraduate teaching as no analysis was made 
of the doctors’ skills ın the different areas. It is quite 
possible, for instance, that their history taking skills 
were inadequate but that they did not recognise this 
failing. A behavioural observation study would be 
required to provide such follow up information, 
which is much needed in the evaluation of under- 
graduate curricula. 


I am grateful to Maureen Anderson, who as a research assistant 
carned out most of the interviews, and to the Leverhulme Trust, 
whose grant funded the study 
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SUMMARY The owtcon2 of 54 low birthweight 
(<250 g) infants treated by ventr culoperitoneal or 
ventr culoatrial shunting for post-haemorrhagic 
hydrccephalus ovez s.x years is reviewed Prognosis 
corre ated with crana ltrascund appearances in 
the neonatal period but rot with factors relating to 
the cetiolagy or exten: cr maragement of the 
hydrccephalus. 


Post-heemorrhagic Hydrocephalus in low birth- 
weight infants is almdst <lways associated with 
severe respiratory distress svncrome and one of its 
poneial complicaticns, p2mvrentricular haemor- 
rhage Improved strwiva. of these infants in recent 
years has meant that some infants who previously 
died fom respiratcry causes now survive, tut with 
neuro cgical complicaticns, sich as progressive 
hydrocephaius. Alttoagh a aumber of non-surgical 
treatrrents have teen advocated, only surgical 
divers cn of cerebrospinal fluid has yet been shown 
to effect a permanent seluticn to the problem. This 
study examines the Dutcome of low birthweight 
infants treated by tis arechod in a single centre and 
relates the findings to perinatal, ultrasound, and 
therapeutic factors. 


Patien-s and methods 


Betwezno July 1979 anc Jure 1985, 54 low birth- 
weight infants were treated for pcst-haemorrhagic 
hydrocephalus by means of ~entriculoperitoneal or 
ventnauwoatrial divecsicn of cerebrospinal fluid. 
They represented 1-3% of all jow birthweight 
infants admitted to this unt during that period. 
Most of these infants were ref2rr2d either in utero or 
postnacelly from otie> centres, and so this figure 
undoubtedly overestimates the incidence of the 
problem. 

Crarial ultrasourd scens were performed on 
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aimussion, daily for the first week of life and weekly 
thereafter until discharge. Results were recorded as 
written reports together with Polaroid prints of 
changes seen. Early signs of periventricular haemor- 
rhage and the occurrence during subsequent weeks 
o? unilateral or bilateral cystic lesions of peri- 
ventricular leucomalacia and porencephaly were 
recorded. The decision to treat an infant surgically 
was made on clinical grounds by one of four 
pzediatric consultant surgeons. The ultrasound 
scans were available but never used as the sole 
cotenon for surgery. Hakim low pressure, low 
profile ventriculoperitoneal shunts (Cordis UK 
Lanited) were used in most infants. A few mfants 
initially managed with ventnculoatrial shunts were 
subsequently revised to ventnculoperitoneal types. 
N> particular weight had to be achieved before 
shunt surgery, but no infant who weighed less than 
1300 g was operated on To control the rate of head 
growth or symptoms attributable to hydrocephalus, 
inczrmittent spinal or ventricular needle taps were 
us2d before insertion of the shunt in most of the 
mants. 

Data on perinatal factors, factors relating to 
aetiology and seventy of hydrocephalus, and thera- 
peutic interventions were recorded. 

Dutcome was assessed in 44 cases by regular 
follow up at the regional centre with a neurological 
exzmination and use of the Denver development 
screening test. In six children in whom distances 
precluded this reports from district child develop- 
ment centres and other consultant paediatricians 
were used. Specialist referral was made to the 
regional development centre where indicated The 
duzation of follow up ranged from one to six years. 
Follow up data were available on all survivors. As a 
result of the vanety of sources of assessment, 
ouxome has been graded for the purposes of this 
study into four broad categories. ‘Normal’, with no 
maor impairments, ‘Normal and cerebral palsy’, 
with normal cognitive development but with some 
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degree of motor ımpairment; ‘Moderate delay 
(developmental quotient <80) with or without 
cerebral palsy’; and ‘Severe delay (developmental 
quotient <50) with or without cerebral palsy’, The 
significance of statistical associations was tested 
using Fisher’s exact test. 


Results 


The outcomes of the infants are summarised in the 
Table. Of the 54 infants treated, 76% weighed less 
than 1500 g at birth, and 80% had a gestation of 30 
weeks or less. There were four deaths, due to 
necrotising enterocolitis, endocarditis, pneumonia, 
and post-anaesthetic problems, respectively All the 
babies who died had a birth weight less than 1500 g. 
Of the survivors, 38% have required a shunt 
revision to date, half of these on two or more 
occasions. 

Perinatal factors, such as gestation, birth weight, 
sex, place of birth, mode of delivery, Apgar scores, 
maternal illness or labour complications, and dura- 


Table Outcome of the 50 surviving low birthweight infants 
(grouped according to outcome categones) with 
post-haemorrhagic hydrocephalus treated by 
ventriculoperitoneal or ventriculoatnal shunting 








Outcome group 
ho major = DQ>80 DQ 50-80 DQ <50 
impairment with with or with or without 
cerebral without cerebral palsy 
palsy cerebral 
palsy 
n 13 il 17 9 
Sex (M/F) w4 83 143 6 
Medran gestation 
(weeks) 28 30 29 28 
Buthweight (g) 
Median 1246 1322 1270 1138 
Range 730-2070 976-2050 910-2214 884-1310 
Inborn 2 1 4 2 
In utero transfer 6 3 5 3 
Postnatal transfer 5 7 8 4 
Days ventilated 
Median 9 11 13 14 
Range 0-95 2-25 0-54 SA 
Taps 
No 7 10 11 8 
0-33 0-20 2-20 0-2 
Age at operation 
(days) 
Median 80 37 48 83 
Range 26-252 32-150 32-207 37-154 
Fits 
None 10 5 4 0 
Yes 3 6 13 9 
Cysts 
None 9 3 4 0 
Unilateral 3 5 7 2 
Bilateral 1 3 6 7 





DQ= Developmental quotient 
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tion of ventilation, did not relate significantly. „to 


cephalus or its management, such- as maximum 
cerebrospinal fluid protein or pressure, occipital- 
frontal head circumference at operation below 10th 
centile, number of cerebrospinal fluid taps before 
operation, and age at operation also did not relate 
significantly to outcome. 5 

Outcome related principally to two factors— 
namely, the occurrence of fits in the neonatal period 
(p=0-0006) and the presence of parenchymal cysts 
on ultrasound scan (p=0-008), particularly if they 
were bilateral in distribution. In 17% of infants 
clincally evident convulsions occurred before the 
end of the first week and in 46% between seven and 
28 days. The time of occurrence did not relate to 
outcome, but in most cases the convulsions occurred 
during the period of ventricular dilatation rather 
than at the time of the haemorrhage. In 15 infants 
porencephalic cysts were first seen at a median age 
of 14 days (range four to 28 days) and in 21 infants 
small cysts of pemventricular leucomalacia were 
seen at a median age of 18 days (range eight to 28 
days) These changes preceded extensive ventricular 
enlargement, although they often worsened as 
hydrocephaly proceeded. 

Four infants had severe visual impairment without 
retinopathy and were thought to be cortically blind. 
All had extensive bilateral subcortical cysts. Five 
other infants have less severe visual loss associated 
with retinopathy or optic atrophy. Two had severe 
bilateral hearing loss. In one of these infants hearing 
was normal until 18 months when shunt obstruction 
necessitated a revision. Three others has lesser 
degrees of hearing impairment but required aids. 


Discussion 


Although a number of small series of low birth- 
weight infants treated surgically for post- 
haemorrhagic hydrocephalus have been reported in 
recent years,’ this is the largest from one centre. 

The follow up data were collected from a variety 
of sources but are complete and enable broad 
categories of outcome to be defined ın terms of 
major impairments. It 1s important to note, how- 
ever, that minor motor deficits and coordination 
problems are proving common ın the older infants, 
even in the ‘normal’ category, and schooling prob- 
lems are arising from these. 

_The finding that neonatal fits and parenchymal 
cysts were related to major impairment later on was 
not surprising as both are known as good predictors 
of neonatal outcome in general. Parenchymal cysts, 
whether of leucomalacia or porencephaly, represent 
cerebral atrophy occurring before extensive hyd- 


outcome category. Factors relating to the hydro- > * 
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rocéphaly. After shunting, however, ventricular size 
failec t return to rormalin many nfants, indicating 
further atrophy p>stibly related to hydrocephaly 
itself. The-perinatal factors examined related to the 
* occurrence of hydrocerhelus bet not obviously to its 
éventize! outcome. Therapeutiz variables, such as 
` tbe aze at surgery end the number of spinal or 
ventricular taps before shunting, did not seem to 
relate to-later major impairment. But these treat- 
ments were determimed by a number of other 
factors, such as the ccndrcion of the infant, rate of 
progression of the 4ydrocephalus, and changing 
management policies, and were not randomised 
Currert riala may clar fy the place of such manage- 
ment. 

The s:rong relatcr of major impairment to 
cerebral cysts that were present before the hyd- 
rocephalr and indicated bram injury may indicate, 
however, that any benefit from ear y treatment of 
hydrocepralus will rcot be seen in a reduction in 
major ea-ly impairmerct but possibly later in the 
mincr motor disabilit es end coordination problems 
that characterise other forms of hydrocephalus. 
Follow ap into primzry school may be needed to 
detect tais in such toas. 


ithank Miss I Irving, Professor J Lister, Mr R Cudmore, and Mr R 


C M Cook for their advice and the surgical management of these 
“babies 
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SUMMARY ‘The reproductuility of the output of 
seven diferent nebulisers was tested. Nebulisers 
with a minimal increase ir output at higher flow 
rates had Ess variability ın tne outptt. The selection 
of a nebuiser for brorchiel provocation tests de- 
pends on “h2 intranebu iser variability. Two nebu- 
lisers had h ghly reproducible outputs 





Recently, bronchial challenge tests have been used 
increasinglr for research and clinical purposes.’ The 
solutions used for these -ests are nebulised and 
administered by using eithe- a dosimetric technique” 
or inhalaticns from a nebul-ser for two minutes.” 
The results from the two techniques have been 
shown to bz quantitatively milar. Many workers 
prefer to use the latter methcd (‘tidal breathing’ 
technique), b2cause althougk 1: 1s more time con- 
suming, it 12 much cheaper In addition, only this 


meilcd is feasible in young childrea. Bronchial 
provication tests are quantitative and <herefore the 
administered dose must be accurate. Among the 
important factors determining the amount of sub- 
stance inhaled 1s the output of the nebuliser, which 
must be constant throughout the test. In the present 
study we have determined the reproducibility of the 
outfit of seven commercially available nebulisers 
under standardised conditions to assess their accuracy 
and suitability for use in bronchial chaLenges. 


Material and methods 


A sinzie device of seven different ccmmercially 
available nebulisers was evaluated (Teble). Each 
device was tested 10 times under iden-ical condi- 
tions. 32fore and after use the nebuliser was cleaned 
with .rcustnial alcohol, dried, and filled to half its 
maximai capacity with distilled water. The device 
was ther put into a thermostatically controlled bath 
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ce. 


Table Output of nebulisers driven at the manufacturer's recommended flow rate. Each measurement was made ? 01 times 





tin 











Nebulsser type me- 
Wnghi Turret Hudson Acom Inspiron Hudson Cirrus ` 
1720 1730 sg 
Flow rate (Ymm) 8 6 6 6 6 BOO oto 
Mean (SD) [coefficient of vanation] output (mg/mm) 166 (6) 313 (22) 267 (85) 326 ( 395 (30) 380 (20) 3u (21) 
[3 6] {7 9} Bi {7 9] {7 6] [5 2] [67] 
Range (mg/mm) 155-175 275-340 255-285 275-360 345-420 280-350 








at a temperature of 26°C for 15 minutes. Subse- 
quently, ıt was removed from the bath, clamped in a 
stand, and driven with air coming from a compressed 
air cylinder at a pressure of 60 psi at the manufac- 
turer’s recommended flow rate to produce an 
aerosol with particles of less than 5 um in size. Flow 
rates were measured at the input using a rotameter. 
Each nebuliser was then operated for two minutes. 
Its output was calculated by weighing the device 
before and after nebulisation with an electronic 
balance (Sauter SD-100T) to the nearest 10 mg, and 
the mean of three measurements was taken as the 
representative ‘weight’. The output of the nebulisers 
was also studied at flow rates between 4 and 10 l/min 
because of a possible relation between the repro- 
ducibihty of aerosol output and flow. 


Results 


Inspection of the coefficient of variation of output 
(Table) shows that two nebulisers, the Wright and 










Nebuliser type 








07> | Wnght — olde 
Turret —e ag 
064 | Hudson 1720 -o- 
~ 05 
D 04 
š 03 
02 
01 
0 4 5 6 7 8 9 10 
Flow (l/min) 
Figure Mean output from the seven nebulisers at 


varyıng flow rates 


the Hudson 1720, were similar and much more 
reproducible than the other five. The same nebu- 
lisers also had a smaller increase in output at high 
flow rates (Figure). 


Discussion 


Different types of commercial nebulisers are being 
used currently for bronchial challenge tests. We 
have devised a simple and easily reproduced method 
for evaluating nebulisers. Nebuliser output has been 
shown to be an important determinant of the 
response to bronchial provocation,* and a desirable 
nebuliser should have minimal variation m output. 
Output has been reported to vary not only between 
different types of nebulisers but also among dif- 
ferent devices of the same type.> Recent reports 
Suggest that some nebulisers are unsuitable for 
bronchial provocation tests because of great varia- 
tion in therr output.° 

The results of the present study confirm that even 
if a single nebuliser is used under standardised 
conditions its output may vary considerably over 
several operations. This ts not important during the 
administration of therapeutic solutions, where a 
fairly large amount of fluid is usually administered, 
but 1s critical in bronchial provocation tests, where 
the total administered dose is small. In this study, of 
the seven types of nebulisers tested, only the Wright 
and the Hudson 1720 had a low variation in output 
with repeated use. The results shown ın the Table 
indicate that the higher the output the greater the 
variation In theory smaller vanations in output 
could be achieved by operating a nebuliser at a 
lower flow rate. In practice this is not feasible 
because lower rates of flow would result in an 
increase in particle size, with different airway 
penetration and a different clinical response. 

In conclusion, before selecting a nebuliser for 
bronchial provocation testing there should be an 
awareness of the intranebuliser variability of output. 
Nebulisers of ‘high reproducibility’ should be the 
choice of preference for these tests 


We thank Professor R D G Milner for helpful discussion 
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SUMMEY A total >f 1 preszhool children from 
rural ceatral Africa were selected by random cluster 
samplmz, weighed, and measured. Two per cent 
were wasted, but 47% were stunted. As linear 
growtl recovers mere s‘owly tkan weight repeated 
infectioms may give inadequate time for height catch 


up 


Severe malnutrition -s obvious among children in 
the African Sahael, end the eco-polt-ical aetiological 
factors are familiar ard tragiz. We set out to 
establish the nutritional s-ate cf children in more 
stable -ural commu._ties of sudeqiatonal Africa. 


Patients and methocs 
Three medical students, durng their elective 


periods, attempted t> ord out tie nutritional state 
of children in rural ccmmunities im subequatorial 


Arıca by using small numbers but a statistically 
valid cluster sampling technique ın rural Tanzania, 
Zaire, and Zambia.! 

With local help in each area, the population was 
divided into 30 groups roughly equal in numbers. In 
each area, starting at a randomly selected point, a 
cluster of between seven and 10 children were 
selected who lived nearest and were aged between 
12 and 60 months. Their weights were measured 
wizh a CMS MP25 spring balance and their heights 
against a scale on a vertical board with a spirit level 
on their heads. Birth dates were recorded.” 


Results 


Westing was defined as less than —2 standard 
deviations (SD) below an international reference 
population (National Center for Health Statistics) 
sor weight for height and stunting as less than —2 SD 
keizht for age (the World Health Organisation- 
Waterlow classification of malnutrition).° Of the 612 


Table Standard heigh- for age of zreszhool children (aged 12-69 months) in three rural African communities 




















Stanaard Rural Afncaa cancnunites 
heigh’ for 
age Tanzania Zambia Zerre Total 

No (%) No (%) No (%) No (%) 
<-3 a (9s 24 (11) 58 (28 3) 125 (20 4) 
-3 te -2 41 (77 £) 59 (27 3) 58 (28 3) 178 (29 1) 
-2 tc -1 & (9+) 76 (35 2) 21 (249) 162 (265) 
-i0 38 C79 42 (194) 18 (8 8) 98 (16 0) 
0 to _ u 50 10 {4 6) 16 (7 8) 37 (6 0) 
1 to 2 1 0 5) 4 (19) 4 (2 0) 9 (1 5) 
>2 2 05) 1 {0 5) 0 3 (0 5) 
Total 221 216 205 612 








ZZ Stunted (<-25D) 








EB 6-29 30-35 S a 48-53 5659 


(nz) (81) (75) (95) (105) (90) (58) (78) (49) 
Figure Percentages of preschool children from rural 


communines in Africa who were stunted, severely stunted, 
or wasted compared with the reference population. 


children, 1-4% were wasted, 46% stunted, and only 
0-6% wasted and stunted. In this series wasting was 
less common than in the North American reference 
population. The pattern was simular in all three 
countries (Table) and has been reported previously.* 
Stunting was both prevalent and severe; not only 
were 47% less than —2 SD but 20% were less than 
~3 SD of height for age (Figure). 


Discussion 


Wasting 1s believed to indicate recent or current 
malnutrition, has correlated with increased risk of 
death in subsequent months, and is considered an 
indication for priority nutntion intervention. 
Stunting has not been shown to influence life 
expectancy and physiological function in the same 
way and may have a different pathological 
importance. When such a high proportion of 
children are stunted without being wasted it has to 
be asked if it is really an aspect of malnutrition or 
whether 11 is an adaptation to harsh environmental 
circumstances. 

The cause as well as the importance of stunting is 
` uncertain. Undernutntion certainly results in arrest 
of linear growth as well as weight loss. If prolonged 
undernutrition is the main cause for stunting it is 
surprising that there is so much of ıt in these 
populations, which have unappreciable wasting. 
Moreover, it might be expected that there would be 
a higher proportion of stunting in older age groups, 
but this does not seem to be the case m this rather 
small senes (Figure). 
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Impaired growth during a critical peridd as also 
been blamed for shortness of final- stature, and 
possibly the children had a low birth weight. Genetic 
predisposition and psychosocial deprivation’ are 
associated with stunting, and relative growth 
hormone deficiency may be the cause or a 
consequence in these circumstances. Recurrent 
infections with periods of arrested growth may be 
important in children who live in a heavily pathogen 
contaminated environment. ' ; 

Catch up growth studied after coeliac disease may | 
give a clue.” At diagnosis these children were both 
wasted and stunted. On an adequately nourishing 
gluten free diet they caught up their weight for 
height in three months but did“ not reach their 
expected height for age until after about 24 months 
of corrective treatment. Indeed, there is a period in 
both recovering coeliac disease and protein energy . 
malnutntion when weight overshoots height and 
there is a degree of obesity. A reasonable 
hypothesis 1s that in tropical Africa children catch up 
weight adequately after periods of growth faltering 
but before they have had time to fully catch up 
linear growth the next infection strikes. If this is the 
case, even with adequate nutrition, many will not 
achieve their full potential for height until they are 
protected from the pathogens in the environment. 
This 1s a further reason why the control of infections 
may be a major contribution to what has been 
considered a problem of malnutrition. 


We acknowledge the help of the staff of Chavuma Hospital, 
Zambia, Itete Hospital, Tanzania, and Yakusu Hospital, Zaire. 
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. Skit ‘rash after triple vaccine 
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SUMMARY Skin rasi. after tnple vaccine is rare. We 
descrite a child who developed a generalised 
asymptomatic rash after the second and third triple 
vaccine. Little infornetior of the pathogenesis of 
the rash:s available. We argue that the development 
of a rash is not a contraindication to future 
immunisztion. 





Case report 


A normal baby of atopic Iranian parents developed 
a rash five days after her second triple vaccine given 
with oral polio vaccine at 5 months of age. She had 
no systenu> upset during this time. The first triple 
immunisation was uneventful. She was referred to 
the community immunsaiion advisory clinic by her 





Figure The infants ee show.ng the rash, consisting 
of small and large nacules, after admirastration of triple 
vaccine 


health visitor, where she was advised to have the 
third triple vaccine and oral polio vaccine at the 
norma! time. This she received at the local clinic and 
“ive days later a rash nearly identical to the first 
appeared. No concurrent medication was adminis- 
fered on either occasion. The rash was most 
prominent on the face (Figure), with two large 
raacules on the trunk. The rash consisted of large 
(~ cn) and small (3 mm) macules. Those on the 
trunk were slightly raised. The lesions all appeared 
at the same time and faded over the next four days. 
Tae child did not scratch the lesions. There were no 
oral lesions. Again there was no systemic upset. 

It was considered that the rash was probably due 
to the preservative thiomersal 0-01% present in 
triple vaccine. There have been several reports of 
skia hypersensitivity to this agent,’ and one of these 
reports detailed delayed reactions to hypo- 
sensitisation therapy with thiomersal 0-01%. Patch 
testng and intradermal testing is unreliable in 
deterrmning hypersensitivity.! In view of this, the 
child was challenged with 0-5 ml thiomersal 0-01% 
by čev subcutaneous injection. No rash occurred. 


Discussion 


Rash: after triple vaccine does occur (Table) and is 
not corsidered a contraindication to subsequent 
immunisation. Of these reports to the committee on 
safety of medicines, some reactions are probably 
reporsed under more than one component. It is not 


Table Reports to the commuttee on safety of medicines of 
rash attabcted to vaccines either in monovalent or 
combincd forms Inclusion of a particular reaction does 
not necezsavily mean it was caused by that vaccine 








Tetanus Diphtheria Pertussis 

Dermatitis 1 
Exfoliative Jermatitis 1 1 1 
Eczema 2 10 
Erytherra multtiorme I 2 3 
Prantus 1 2 
Razh 7 45 30 
Er themators mah 4 17 4 
Follicular resa 2 

Maculopapufar reah 3 9 3 
Morbiliform -ast i 3 
Urtrana 17 31 26 
Skin ciscolor=t0n 1 





Dats by kind permssion of the committee on safety of medines 


possible to find out why some reactions are attri- 
buted to only one component and not to the normal 
combinations used. Furthermore, some of these 
individuals will have suffered viral exanthemata and 
some will have been treated with pharmaceutical 
agents, including antibiotics, which can also cause 
rashes. Rash is probably genuinely rare as several 
reports reviewing adverse reactions to vaccines do 
not mention rashes at all,” one giving an mcidence of 
5-2% among other adverse reactions? and another 
recording urticama and angio-oedema occurring in 
29 of 158 230 airmen, an incidence of 0-018%.* 

Was this child’s rash due to thiomersal? It has 
been suggested that the degradation products of 
thiomersal that accumulate after storage in contact 
lens solution cause eye hypersensitivity.” The accu- 
mulation of these degradation products 1s acceler- 
ated by storage ın the light and at room tempera- 
ture, but vaccines are stored in the dark and at 
+4°C.> We do not believe thiomersal was respon- 
sible for this child’s rash. We also do not believe 
aluminium hydroxide was responsible for the rash in 
the light of a complete absence of reports of 
hypersensitivity. 

The question that must be addressed is, what 
recommendation should be given to parents for 
subsequent immunisation? In the case quoted 
above, the question centres around diphtheria and 
tetanus immunisation at school entry. Both these 
vaccines are given to protect the individual agamst a 
potentially lethal disease, made rare by ımmunısa- 
tion Without immunisation the child remains at 
considerable risk to either of these illnesses as 
protection wanes with time. These individuals 
should, therefore, be immunised if it 1s safe to do so. 
Does the five day period between immunisation and 
development of the rash give us any help? The rash 
of penicillin allergy typically occurs on the fifth day 
after admunistration and does not usually herald 
anaphylaxis. Perhaps the allergic mechanism ın- 
volved ıs the same ın both situations The mechan- 
isms of penicillin allergy are, however, poorly 
understood. An IgE response, together with posi- 
tive immediate skin hypersensitivity to tetanus 
toxoid immunisation, is a normal response associ- 
ated with rash.° The IgE response has been dis- 
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sected out, showing a wide range, òf “respörisés, 
including heterogenous IgE antibody “production; “ 
basophil degranulation, and basophil IgG blocking , 
antibodies, none of which correlate with skirt test 
positivity. SA report of adverse reactions to tetanus 
toxoid included 38 of 740 patients with generalised 
rash.? All these patients had negative intradermal 
skin tests and did not react to subsequent rechal- 
lenge. Even the 95 patients with previous anaphylac- 
toid responses did not suffer. any reactions to a 
challenge. No additional data on allergic skin 
reactions to diphtheria or pertussis vaccine are 
available. 

We are left, therefore, in a rather unsatisfactory 
state of knowledge and can make no scientifically 
validated recommendations about future immunisa- 
tion in those who develop a rash. We believe that 
subsequent immunisation will be safe in the vast 
majority of cases and that it ıs in the patient’s 
interest to be protected against diphtheria and 
tetanus We advise that those immunised be 
observed for about an hour afterwards by a doctor 
to ensure that any anaphylactoid reaction that 
occurs 1s rapidly treated. We question the wisdom of 
continuing to use the preservative thiomersal ın 
vaccine preparations. 
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SUMMARY Analyses o? hospital records and census 
data for 1971-84 showed no signiticant increase in 
incidence of infantile hypertrophic pyloric stenosis 
in Western Australia. No link waz found between 
breast feeding and incidence of disease. Low birth 
weight. shcrt gestation pregnancies, and paternal 
family history of the disease were significant 
features. 








The inciderce of infantile hyper‘rophic pyloric 
stenosis is -eportedly increasiag in some areas. It 
has been suzgested that the reported increase is 
related to changes im breast feeding prac- 
tices. 

The Westem Australian population: of 1-4 million 
(cver 70% cf whom live in Perth) is uniquely 
isolated geographically. The State Health Depart- 
ment has ful. coverage of al hospital morbidity and 
surgical proc2dures in the state. This a!lows analysis 
of the state wide incidence of pyloric stenosis and 
possible associated factors including infant feeding 
practices, bir-t weight, birth order, and sex ratio. 


Patients and methods 


Information azout all patients in Western Australia 
whe between 1971 and 1984 were diagnosed as 
having pyloric stenosis and were treated surgically 
was provided from the hosp:ta morbidicy collection 
of tne State Health Departrent. Records of all 
patients who umderwent opezeticn for pyloric steno- 
sis in Princess Margaret Hospital im the same period 
were examinec personally by the authors. 

Data were amelysed using 13g linear models and 
linear regression with SPSS/PC. 


Results and dis-ussion 


During the 14 year period 197--€4, -95 bovs and 107 
girls with pyloric stenosis wer2 treated sucgically in 
Princess Marga-et Hospital, ?er-h. These 602 
patients formed 97% of thes2 with this disease 
operated on :n Western Australia orer that period. 

Most features 3€ the disease found in our cohort 
were typical of th2 established features of pyloric 
stenosis. These included prcncunced male pre- 


Breast feeding {°/.}) 


ponderance, clinical features, and mean age at 
diegnosis. The mean age at diagnosis was 5-5 weeks. 
The male:female ratio (4:9) was significant 
(p<0-)5). The incidence per 1000 hve births varied 
from a low of 1-4 in 1972 to a high of 2-9 in 1977 
(Figu-e), with the male rate ranging from 1-6/1000 in 
1972 =o 4-5/1000 in 1978 and the female rate from 
0-4/10C0 in 1976 to 1/1000 in 1975. The rate varied 
consiGerably ın single year periods and in 4-5 year 
periods from 1-7/1000 (1971-74) to 2-4/1000 (1975- 
79). This vanation has been noted by previous 
worker:.! 

Tke slope of the regression line for the data on 
pyloric stenosis was not significantly different from 
zero, indicating that there was no significant 1n- 
creas2 _n the incidence of the disease over the 14 
years 

Althcugh the rate of breast feeding in Western 
Australi: on leaving hospital increased from about 
45% ia 1971 to more than 80% in 1984, there was no 
significant difference in rates of breast feeding in 
infants with pyloric stenosis and ın controls (Figure). 
Regression analysis showed the rate of change in 
breast feeding during the study to be significantly 
different from the rate of change in the disease 
(p<0-05). This finding argues against changes in 
infant feeding patterns influencing the frequency of 
this disease. 

Five other features in our cohort are worthy of 
note: 


(punsnoyy sed) SdH 
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Figure Incidence of infantile hypertrophic pyloric stenosis 
(IHPS) (x——X) and of breast feeding in mothers of 
patients witk puloric stenosis (@——@) and mothers of 
controls (O——O), 1971-84. 


(1) Birth order had no significant influence on the 
incidence of the disease in boys or girls. Birth order 
distribution (first born, 42-9%; second, 31-8%, 
third, 17-9%; fourth, or more T 4%) did not differ 
significantly from census data > 

(2) There were significantly more infants with 
low birth weight (<2500 g) (9-3%) in the group with 
pyloric Stenosis than m the control population 
(4-9%).4 

(3) Short gestation pregnancies (<38 weeks) 
occurred in 16% of mothers of patients with pyloric 
stenosis (excluding multiple births); this compares 
with 9% in the general Western Australian popula- 
tion. (Hitchcock NE. Unpublished data.) 

(4) Several Abonginal patients had the disease. 
To our knowledge, pyloric stenosis has not pre- 
viously been reported in Australian Aborigines. 
Unfortunately, the hospital records did not describe 
how many of these Abonginal patients were of full 
descent or were part Aboriginal. 

(5) A family history of pyloric stenosis was 
present in 65 patients (11%), just over half being in 
the father’s family, one quarter ın the mother’s 
family, and the rest in siblings. There were 13 
multiple births involved. In only two stances were 
both infants affected, and in one set of all male 
triplets only one infant was affected. Pyloric stenosis 
has been shown, in other studies, to be significantly 
more common ın children of affected parents, 
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especially if the affected parent is the mother’ ° ~ 
—perhaps because the gene responsible for the 


disease in girls has greater penetrance than that-- . 


responsible for the disease in boys. This was not our 
experience in Perth. 


We are grateful to the medical records staff of Princess Margaret 
Hospital for their cooperation and to the Health Department of 
Western Australia and the Australian Bureau of Statistics for 
statsstical mformation. 3 
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SUMMARY A child with idiopathic pulmonary 
haemosiderosis for three years required three 
monthly transfusions. Circulating avian, ghadin, and 
reticulin antibodies suggested the diagnosis of gluten 
enteropathy, and jeyunal biopsy showed subtotal 
villous atrophy. During 15 months on a gluten free 
diet his growth and behaviour improved and he 
required no transfusions. 





Pulmonary haemosiderosis is characterised by recur- 
rent pulmonary infiltrates due to alveolar haemor- 
rhage, anaemia, and finding haemosiderin laden 
macrophages in the sputum. In adults certain 
systemic disorders may be associated, but in chil- 


dren no specific cause is usually found. A propor- 
tion, however, have circulating antibodies to cow’s 
milk proteins, and withdrawal of cow’s milk from 
the diet may be beneficial.' 


Case report 


The boy was born at term weighing 2490 g and was 
formula fed. At 2 years of age his height and weight 
lay just below the 3rd centile. 

He presented aged 4-5 years with a few days’ 
history of pallor and decline in his chronically poor 
appetite. His height (1-06 m) and weight (15-5 kg) 
still lay just below the 3rd centile. An initial 
haemoglobin concentration of 5-2 g/dl was attri- 
buted to iron deficiency, but an erythrocyte sedi- 
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mentation rate of 5) am Hg inthe first hour was not 
explacned. 'He was <e-admutted three days later with 
` a haesroglobin corcencration of 3-9 g/dl, a cough. 
scattered crepitaticns, mild eczema, small cervical 
lympk aodes, and a palpable spleen tip. Investiga- 
tions showed 5% reticulocytes: iron 3 pmol/L, and 
total iron binding cepecity 81 pmol/l, a Coomb?’ test 
yielded negative results, and stools were cccult 
blood positive three imes. He was thought initially 
to have cardiac failure but a chest x ray film showed 
unexpected bilateral sulmorary infiltrates, which 
ultimaely led to the diagnosis ož idiopathic pulmon- 
ary haermosiderosis. He was transfused and the lung 
signs and chest x ray film cleared in four weeks. 

Over the next 30 months he had 10 similar 
episodes of cough aad pallor associated with mfil- 
trates >n his chest x ray film. These no longer 
cleared completely between episcdes and showed an 
increasmg profusion of micronodular shadows. He 
required repeated blood transfusions (Figure) His 
height ccntinued paralk! to the 3rd centile but his 
weight “ell away slightly. Inhaled disodium cromo- 
glycate for three mcnths had no effect.” 


Haemoglobin (g/dl) 





January 
1982 


Re-investigation at 7 years gave similar haemato- 
cgical results and folate, vitamin B,., albumin, 
gbobulin, zinc, IgG, IgM, IgE, and complement 
ccncentrations were normal. No abnormal circula- 
sory autoantibodies were detected; in particular, 
extiglomerular basement membrane antibody was 
rct found Other investigations are shown in the 
‘Teble. Macrophages laden with haemosiderin were 
present in gastric washings. Radioallergosorbent 
tests against aspergillus, cladosponum, and cow’s 
rk yielded negative results and skin prick tests 
stowed +++ to house dust mite and + to mixed 
fecthers only. IgG precipitins were present against 
p-zeon serum, budgengar serum, chicken serum, 
aad egg yolk but not against milk proteins. This 
pattern of precipitins was not that associated with 
bxd fancier’s lung; it was, however, typical of the 
pattern reported in coeliac disease.> Gliadin anti- 
bodies (+++) were present, jejunal biopsy ex- 
artnation showed subtotal villous atrophy, and a 
gliten free diet was therefore begun 

Over the subsequent 15 months his weight and 
height velocities have increased modestly and from 
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Figure Haemoglobin consertrations over three years uta case of fiopathic pulmonary haemosiderosis who required 
transfusions (T) every three months unii ce was put on trement witha gluten free diet An unsuccessful trial with disodium 


cromogiyca (DSG) is akc shown. 


Table Results of investigations before and seven months 
after starting gluten free diet 








Before Seven months Normal rangei 
Starting after starting reference values 
diet diet 
Iron (umol) 9 21 13-32 
Total ron binding 
capacity (pmol/l) 68 46 43-73 
Immunoglobulin 
Algi) 33 ggi 0523 
Reticulin antibody 1/80 Negative Negative 
Precipitins to 
Chicken serum ++ - 
Budgengar serum $+ - 
Pigeon serum + t 
Egg yolh ++ - 
Forced expiratory 
volume in one second/ 
forced vital capacity 0 6/0 6 0 79/0 87 0 95/1 25 





one month after starting his diet he has required no 
further transfusions (Figure) Re-investigation after 
seven months showed a haemoglobin concentration 
of 12-6 g/dl, with 1% reticulocytes. The results of 
other investigations are shown in the Table. Chest 
x ray film showed unchanged widespread micro- 
nodular shadowing. Jeyunal biopsy examination 
showed mildly stunted villi with some epithelial 
stratification and an increased epithelial lymphocyte 
count. Gliadin antibodies remain strongly positive. 


Discussion 


Reports of an association between pulmonary 
haemosiderosis and villous atrophy are uncommon, 
with no previous report of gluten withdrawal leading 
to an improvement in the pulmonary disorder 
Three single case reports document a young adult 
with pulmonary haemosiderosis who had coeliac 
disease in childhood,' a young adult with coincident 
pulmonary haemosiderosis and coeliac disease,* and 
an 18 year old with a probable 11 year history of 
both conditions. The only reported series is of 
seven young adults with pulmonary haemosiderosis 
who underwent jejunal biopsy examination. Only 
three, of whom only one had bowel symptoms, had 
any villous atrophy.° Although treated with a gluten 
free diet, no follow up data were presented. 

Pulmonary haemosiderosis has not been reported 
previously in association with antibodies against 
food antigens other than milk proteins. Our patient 
is unusual in having antibodies against gliadin and 
egg yolk but not against milk. We believe this to be 
the first report of clinical features of pulmonary 
haemorrhage responding dramatically to a gluten 
free diet. 


i A 
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The response of the chronic blood loss to.a gluten 
free diet suggests this association is not coincidental 
but 1s secondary to the gluten enteropathy. Another. - 
possibility would be a common primary defect, but 
the response of both conditions to the diet does not” 
support this. Furthermore, there was no clinical or 
serological evidence of autoimmune disease , 

A reasonable suggestion 1s that dietary antigen, 
probably gluten, caused the villous atrophy, leading 
to antigen penetration and systemic mmunisation, 
resulting in IgG antibodies and subsequent forma- 
tion of immune complexes. Pulmonary damage 
would follow their deposition in the lung and 
demonstration of tissue fixed immune complexes 
would have supported this theory had a lung biopsy 
examination been undertaken 

Although the second biopsy examination did not 
yield entirely normal results, we think the clinrcal 
and histological response to a gluten free diet was 
sufficient provisionally to diagnose gluten entero- 
pathy. In view of the severity of his previous 
symptoms, gluten challenge may be contraindicated. 
Whether withdrawal of other dietary antigens would 
cause further improvement in his growth and villous 
architecture and the use of steroids for his pulmon- 
ary haemosiderosis are speculative. 

We suggest that all children with idiopathic 
pulmonary haemosiderosis should undergo an intes- 
tinal biopsy examination. Ghadin antibody and 
precipitins to other food antigens should be 
measured at intervals, There is no prima facie 
reason why milk should contain the only food 
antigens associated with pulmonary haemosiderosis 
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Intracranial 
of the antenor fontarelle 


A M KAISER AND A G L WEITELAW 
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SUMMARY Simultaneous assessment of intracramal 
pressure 5y anterior fortanelle palpaaon and direct 
measurement from z cerebrospinal fluid cannula 
showed that mean pressure was significantly different 
between ‘soft’ (5-4 mm Hg) and tense’ (14-0 mm Hz) 
fontanelies, but with corsiderable overlap. Normal 
fontanelle tone was often con‘irmed, waereas clinical 
assessme1t of raised mtracranial pressure was 
unreliable. 





Measurement of intracrenial pressure ıs of great 
importance in the neona-al period bezause of the 
‘number oi conditions ir which ıt may b2 raised, the 
possible cersequences cf i:s rise, and the efficacy of 
modern methods of treatment Conventionally, 
intracranial pressure is assessed by pelpating the 
anterior fov-anelle with the firger.' ? The rationale 
is that the bcny defect of the anterior fortanelle acts 
as a pressure vent, displaced centrifugally by an 
increase in intracranial prezsure. 

In compatison with mvasive measusements of 
intracranial pressure in tte rewbom, fontanelle 
palpation has the advantages of being simple to 
perform, ch2ap, and free fsom adverse effects. Its 
only disadvantage ıs the inevitably intermittent 
nature of tae assessment. Despite claims of its 
reliability,? taere cre no putlished reports compar- 
ing actual intracranial pressu-e and results obtained 
by clinical assessment. 


Patients and methods 


During the study of intracran al pressure 1a normal 
and abnormal neonates, 17 babies in cur neonatal 
unit underwent invasive mez surement of intracranial 
pressure at the time of clin.cally indicated removal 
of cerebrospinal fluid (CSF). Their gestational ages 
ranged from 24 to 41 weers. The intracranial 
pressure was measured predsely by a Saeltec 
pressure transducer (Gaeltec L-d, Dunvegan, Isle of 
Skye, Scotlanc) coupled to a Tektronix monitor 
(Tektronix Inc PO Box 50), Beaverton, Oregon 
97077, United Szates), whica was connected by a 
short length o? non-complian’ tubing to a CSF 
cannula (a 23 gecge butterfly or 22G spinal reedle) 


essure 2stimation by palpation 


Royal Postgraduate Medical School, Hammersmith 


placed in the lumbar subarachnoid space or lateral 
cerebral ventricles as clinically indicated.* Care was 
taken to establish the presence of craniospinal 
communication for lumbar pressures.* Pressure was 
recorded when the baby was at rest in a lateral 
horizontal posture and referred to the level of the 
right atrium. 

The anterior fontanelles of the babies were 
palpated by one of us (AMK) before the precise 
measurement on 59 occasions, while the baby was 
hozizontal and at rest. At the time of measurement, 
the babies’ postmenstrual ages varied from 28 to 80 
weeks and chronological ages from 1 day to 53 
weeks. All fontanelles were at least double the area 
cf the fingertip, so the difficulties commonly en- 
countered in assessment of small fontanelles did not 
occur. The fontanelle tension was subjectively clas- 
sified as ‘soft’, ‘full’, or ‘tense’, according to the 
resistance to gentle digital pressure. 

The distribution of precise measurements of 
pressure between each fontanelle tension group was 
compared by Student’s unrelated ¢ test. 


Results 


The fontanelle tension was classified as soft on 31 
occasions, full on 14, and tense on 14. , 

The distnbutions of invasive measurements were 
skew ta the nght, so they were converted to 
Gaussian by taking logarithms to base 10 (Figure). 
Analysis was performed after this transformation, so 
the range is described as mean (2 standard deviations) 
to overcome the difficulty of describing log results. 
The means (ranges) were 5-4 (1-9-15-7) mm Hg for 
the sof: group, 8-8 (2-6-30-2) mm Hg for the full 
group, and 14-0 (3-3-59-3) mm Hg for the tense 
group. The means differed at the 0-1% level for the 
soft and tense groups and at the 2% level for the 
soft and full groups, the full and tense groups were 
not sign ficantly different. 

There was considerable overlap between the 
groups. For example, 9-7% of all the pressures 
recorded in the soft group were >10 mm Hg, 
csmmon_y taken to be the level of pressure at which 
intervention is indicated.* Conversely, 50% of all 
those in the tense group were <10 mm Hg 
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Fontanelle tension group 
Figure Intracranial pressure (logarithmic scale) in babies 
with soft, full, or tense anterior fontanelles The horizontal 


bar represents the mean and the vertical bar one standard 
deviation 


Discussion 


We have shown that there is some agreement 
between the precise intracranial pressure value and 
its assessment by palpation, in so far as there was a 
significantly different distribution of pressures be- 
tween the soft and tense and between the soft and 
full fontanelle tension groups. The clinical useful- 
ness is limited, however, by the broad overlap 
between the distributions, even if the intermediate 
full group is ignored. This overlap would have led to 
the incorrect management of 9-7% of the soft 
fontanelle group and 50% of the tense fontanelle 


group, which altogether comprised 22% of the 
sample in those two groups. 

No greater accuracy of digital assessment, was 
found even when one baby was assessed over the 
course of time. Thus the variability was not only 
limited to the group as a whole but also to individual. 
babies. This was not related to the gestational, 
chronological, or postmenstrual ages of the subjects. 

The most likely reasons for the unreliability in 
palpation of fontanelle tension are the vanability of 
skin hydration and of the compliance of the scalp 
and dura between babies and àt different times in 
the same baby. 

These findings suggest that it 1s not safe to rely on 
the digital assessment of fontanelle tension when 
treatment of raised intracranial pressure is under 
consideration. On the other hand, in the group 
considered clinically unequivocally normal, about 
90% of the invasive measurements were at an 
acceptable level. 


Mr J Messeguer maintained the electronic equipment The nurses 
on the neonatal unit helped im the performance of pressure 
measurements AMK was supported by Birthright 
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Personal praccice 


' Liaison psychotherapy in a hospital paediatric 


diabetic clinic 


J D JOSSE AND J THALLENER 


Psychetaerapy and Pcediatric Departments, Addenbrocke’s Hospital, Cambridge 


SUMMAEY A psychotherapist joined the medical team of the paediatric diabetic clinic three 
years ago. After sorre initial difficulties all agreec there had been appreciable benefits, not only 
to individual patients but also to the team in their handling of the psychological aspects of 


diabet2s. 


The relation betweer. the psychclogical and physio- 
logical s:ate of children with diabetes has been 
recognised for many years.’ Various studies have 
investigated aspects of juvenile diabetes, nearly all 
using a inear hypothesis of cause and effect, such as 
the association observed between poor diabetic 
control and the emot oral tone at home.* Develop- 
ment of -he applicator of general systems theory 
emphasised the role of feedback mechanisms. 
Minuchin proposed a tentative model to account for 
the structure and functicning of a family with a child 
with poorly controlled diabetes.“* This holds that 
three factors in conjunction are necessary for the 
development of apprezieble psychosomatic illness in 
children 

(1) The child is physiclogically vulnerable, in this 
case, already has dianezes. 

(2) Tte child’s family has characteristics of over- 
protectiveness, rigidity, end lack of conflict res- 
olution. 

(3) The sick child plars an important role in the 
family pet-ern of confict zesoluticn; the symptoms 
in turn r2 reinforcec ty that role. 

Despite widespread acceptance that family assess- 
ment and family treatment are helpful in the 
Managerrent of psyciosomatic problems,? such 
skills are not currenty part cf most physicians’ 
therapeutic repertoire. Laron et al concluded that 
psychological stability 5 £ basic facor ın the control 
of juvenile diabetes and edvccated a multidisciplin- 
ary approach to its treatment. At the Israel 
Counselling Centre for Javenile Diabetes, in addi- 
tion to a medical review, counselling by either a 
psychologist or a social worker at each visit was 


shown over 10 years to have a beneficial effect on 
toe child’s diabetic control. 


Setting up the liaison 


Three years’ experience of regular incorporation of 
psychotherapy skills within the paediatric diabetic 
clinic in Cambridge are described. The team con- 
sisted of one consultant, two part time paediatric 
senior registrars with a long term commitment to the 
clin:c, and a paediatric registrar who joined the 
clincc for the two years of his appointment. There 
was a regular dietitian and a specialist nurse who 
worked solely with people with diabetes, both adults 
acd children. A health service psychotherapist 
(JDJ) was approached by the specialist nurse to join 
the team. A meeting with all members of the team 
was then arranged and the psychotherapist joined 
the team at the weekly clinic in 1982. 

In this area the child with diabetes was usually 
admitted to the paediatric ward for a few days at the 
time of diagnosis. The psychotherapist introduced 
herself as a member of the team. She only felt 
comfortable thus introducing herself once she was 
accepted as a member of the team. This required 
understanding the unstated rules by which the 
professional system functions; attempts to alter the 
stricture and functioning of families are ineffective 
if the therapist has not properly joined the profes- 
sional ‘family’. 


Liaison role 


At ezch clinic the psychotherapist sat in with one of 
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the doctors or the nurse. Occasionally, a child, or 
more often his mother, asked to see the ‘psy- 
chiatnist’. At the end of each clinic there was a team 
discussion about all the patients. Originally, patients 
were seen by the doctors in their order of arrival at 
the clinic. With a small number of attending doctors 
it was thought sensible for the child and his family to 
know all the members of the team. As a member 
of the professional ‘family’ the psychotherapist 
appreciated the physician’s concerns but as a thera- 
pist she witnessed counterproductive confusion in 
the child and family exposed to different medical 
approaches. As a result, practice within the clinic 
was changed, ensuring increased continuity of 
medical care for the more psychologically vulner- 
able children. Dependence of children on an ındi- 
vidual doctor was recognised and the beneficial 
aspects of such dependence better utilised. 


Case report. An illustrative example ıs that of a 12 
year old girl who had had diabetes for a year. She 
was a rebellious, surly child with erratic diabetic 
control. Since diagnosis she had had one admission 
to hospital in hypoglycaemic coma. She had one 
younger brother. Her father was on shift work. At 
the clinic her mother often looked worried and 
seemed unable to make clear to her daughter what 
she expected—for example, regular blood or urine 
tests, regular mealtimes, etc. After an early inter- 
view with the whole family, dunng which the 
psychotherapist tried (not very successfully) to 
enable the father to be more involved, her diabetic 
control improved a httle. She saw a different 
paediatrician, a locum, in the summer preceding her 
move from junior school to a large comprehensive 
school. The change of doctor probably meant that 
an important life cycle event was missed. Neither 
the patient nor her mother was able to deal 
satisfactorily with the new school and the move 
coincided with another penod of poor diabetic 
control. In retrospect, seeing the same paediatrician 
and being aware of life cycle changes would have 
been helpful to her. 


Problems within the professional team 


At times there are boundary and hierarchical diffi- 
culties within the professional system. In this clinic 
the constant professional was the diabetic nurse, 
who had considerable knowledge of the child’s 
family and home life. Patients quickly worked 
out which problems to bring to the doctor and which 
to the nurse. Sometimes the offerings to each were 
very different; then confusion and occasionally 
disagreement arose between the doctors and the 
nurse. Sometimes outside agencies involved with the 


family became embroiled in dispute with a “member 
of the clinic. The following case illustrates: such a 
problem. . ae 


Case report. A 15 year old girl with diabetes lived at 
home with her mother, stepfather, and two siblings. 
She was seen towards the end of the clinic to avoid 
missing much school The doctors in the clinic found 
her mother difficult and unwilling or unable to 
understand the principles of diabetic management. 
The patient’s mother and stepfather had a poor 
relationship and quarrelled. The paediatrician con- 
cerned was surprised one afternoon to be handed a 
letter by the patient from her general practitioner in 
which he wondered why she had to come to the 
clinic so early and miss a whole afternoon’s school. 
At a meeting between the clinic team and the 
general practitioner the psychotherapist pointed out 
the ways in which the professionals’ disagreement 
seemed to mirror the disagreements of the family. 
The’ general practitioner and the paediatncians 
were enabled by their understanding to stop 
‘quarreling’ .'? 


Adolescents 


Erratic diabetic control in adolescents is a well 
recognised problem. !*'> Some families with adoles- 
cents who have such ‘brittle’ diabetes conform to the 
charactenstics described by Minuchin, but some do 
not. At this stage in the life cycle greater independ- 
ence ıs encouraged, separation from the family 
starts, and a degree of non-conformity is expected. 
It is at this point that diabetes seems to make 
unreasonable demands. It is necessary to consider 
both the internal world of the adolescent with 
diabetes (with the problem posed to self esteem, 
independence, sexuality, and the idea of being 
‘damaged’) and the relational aspects of these 
problems within the family. Adolescents with diffi- 
cult diabetes present a serious challenge to their 
paediatricians. Indeed, there are uncertainties at 
times about who is in control. There is a paradox in 
suggesting increased outpatient visits at the same 
time as encouraging independence in their diabetic 
care. 


Case reports. 

Case 1 

The patient developed diabetes when she was 11 
years old and her control was reasonably good for a 
year. The onset of puberty coincided with her older 
sister being sent away from home for flouting the 
family’s code of acceptable sexual behaviour. No 
attempt was made within the family to resolve this 
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conflict Her diabetic control deteriorated and she 
caused ber family anc the pzediatrician anxiety and 
anger by-omutting nections end diet breaking. 
She was admitted at 14 years because of poor 
contro. The paediatacian knew something of the 
patiert s family, the main observation being that her 
> mother was overinvol ved and ‘hysterical’. Little was 
known about the rest of the family except that her 
older sister was not living at home. There was a 


sense vf cmsis to which the psychotherapist res-" 


pondec by immedstte intervention with the family 
walle she was am inpatient. The paediatrician 
concerned was uncbE tc be present at the initial 
interview. As a recul:, the purpose of the meeting 
was nd: clear to the femily. Further discussions with 
the psychotherapis: were resisted but restarted at 
the next cnsis three months later. 

In the course of in-ensive work with the patient, 
her parents, and ster tke overinvolvement within 
this femuly was revealed by the father saying of the 
mother ‘we are like owe person sitting on two seats’ 
As a result of psychotherapeutic intervention the 
patiert began to feel tetter and her weight increased 
from zte 10th to the 75th centile in proportion to her 
heigh:. The family dic not feel comfortable changing 
so fas. They avoided further involvement by 
transternng themselv2s to another paediatric clinic. 

Althougk a tıme of cris:s can be a good point for a 
psychotherapist to in-erv2ne, ii can be counterpro- 
ductive to interven? too haszily. There 1s a fine line 
between using the crisis to enable change and 
mobiazing family resstance by acting too quickly. 

This case also illustrates the importance of discus- 
sion beforehand between the paediatrician and the 
psycbotherapist. 


Case Z 

In spite of longstanding d:-fficulties with diabetic 
control at transition points im the life cycle the 
psyckotherapist may oaly become involved at 
adolescence. 

An example of tht: :s a 16 year old who had had 
diabetes since 5 years of age. When she was 8 years 
old kez parents divo-ced ard she and her younger 
sister ved with th2ir father. Her diabetes was well 
contrz.led. Both grle then went to live with mother 
when the patient was 10. Her diabetes became 
unstable with msing glycosylated haemoglobin 
valuesand falling g-o-v-h velocity. The paediatricians 
had <lways seen her as vulnerable to the stresses in 
her family, her poor growth, associated with 
unstztle diabetes, being in part a reflection of those 
sireses. Despite having made that assessment, 
family meetings orly cccurred after an admission to 
hosp tal at the age o= 16. 

The paediatrician concerned set up a meeting in 


normal clinic time with the patient, her mother and 
sister, and the psychotherapist. Prepared by discus- 
sion about her poorly controlled diabetes and the 
role of the family dynamics, the psychotherapist was 
introduced in a way that enabled her to be effective. 
It seemed important that it was the paediatrician 
who had convened the meeting. During several 
further meetings with the family the psychotherapist 
and paediatrician enabled them to get on better 
together and improve their communication. It was 
then no longer necessary for the patient to use her 
unstable diabetes as a tool to control her family. 
Despite some minor setbacks, progress was main- 
tained and on transfer to the adult clinic her height 
and weight had improved from the 10th to the 25th 
centile and she had a stable glycosylated haemoglo- 
bin concentration of 9-4%. 


Case 3 
Individual involvement with the psychotherapist in 
reference to a specific issue may be helpful. 

A 13 year old boy had had diabetes for a year. His 
mother was anxious about his withdrawn manner 
and his preoccupation with death from diabetes. His 
glycaemic control was excellent and he seemed to 
have learnt the practicalities of diabetic manage- 
ment well. A meeting was arranged with the 
psychotherapist at which a family tree was drawn 
and the inter-relationships between family members 
clarified diagrammatically. 

The patient seemed to be overprotected by his 
mother but unsupported by his father. Each worried 
about the other. After some discussion ıt was 
decided that he would be allowed to exert his own 
independence by orgamising his own snacks. In this 
small way he could begin his separation from 
his mother. A few weeks later this had been 
achieved The boy was more talkative and less 
preoccupied with death, and the level of family 
anxiety was reduced. Focusing on the relational 
aspects of his problem allowed resolution of his 
internal worry. 


The use of family trees 


AS in most climics, the whole family is rarely seen 
except at times of crisis. Much family information is 
available but its therapeutic use is not always clear 
to the paediatric team. There 1s some reluctance in 
using family trees despite evidence of their useful- 
ness. Liebermann suggested that this reluctance may 
anse from uncertainty in the handling of informa- 
tion presented by geneogram.'© This usefulness is 
illustrated by the following cases. - 
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Case reports. 

Case 1 

A newly diagnosed 8 year old girl was the oldest of 
three children. Her mother was sure that her 
daughter would die from diabetes like her own aunt. 
The mother’s first cousin also died in a diabetic 
coma in his twenties, within the last few years. 
A knowledge of the family history made the 
mother’s guilt and anxiety easier to understand and 
reduce. The question ‘In what ways 1s your daughter 
different from your aunt and cousin?’ turned out to 
be helpful. After a couple of outpatient visits the 
mother no longer mentioned the deaths in her 
family, but it can only add to the paediatrician’s 
skills to be aware of this child’s family history. 


Case 2 

A copy of the family tree (Figure) has now been put 
in front of the patient’s case notes. The psychother- 
apist was asked by one of the paediatricians to see 
the boy, aged 9 years, who had been admitted in 
ketoacidotic coma. After a change ın insulin reg- 
men he was physically well but continually com- 
plained of feeling sick. The psychotherapist drew a 
family tree with him and his mother as a way of 
getting to know the family. As can be seen from the 
diagram, the family was complicated. The child’s 
parents were divorced, he and his younger sister 
living with his mother and stepfather, plus two of the 
stepfather’s sons, both of whom were a lot older 
than him. There were two sets of grandparents and 
one set of stepgrandparents. In talking about the 
family two important factors emerged—the child’s 
rivalry for his mother’s attention with his older 
stepbrothers and his anxiety about his stepfather’s 
mother, who was ill in hospital. With the aid of the 
family tree his mother understood her son’s problems 
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Figure Famuly tree of case 2 
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and was able to reassure him ‘More clearly. As a 
result of this short interview he was no“longer sick 
and left hospital, and the beneficial changes have 
been maintained. The patient is now a lively 10 year 
old coping well with his diabetes within his family. 


4 


Discussion 


A number of issues are raised by the inclusion of a 
psychotherapist within a paediatric team. The ben- 
efit to individual patients of such liaison is shown in 
the examples quoted. A more general effect was felt 
by the whole team ın their handling of the psycho- 
logical aspects of juvenile diabetes. Learning to 
place diabetes in the context of the family’s life cycle 
allows a broader therapeutic approach, with attention 
to the whole family. Greater success is achieved, 
however, when there ts paediatric concensus that 
family treatment may be helpful and when it is 
actively supported by the whole team. 

Achieving professional collaboration ıs not 
always easy. There was initial apprehension on both 
sides. As in all mixed marnages ıt takes time and 
effort to make the marriage work! Collaboration can 
only work if there is a long term commitment on 
both sides. Change in any organisation 1s slow and to 
expect quick results inevitably leads to disappoint- 
ment. The mutual frustration can then move to a 
symmetrical escalation with each partner, overtly 
and covertly, accusing the other of being unhelpful 
or slow to change. This type of escalation is more 
likely if the paediatrician and psychotherapist are 
competitive and not truly cooperative. Both part- 
ners must respect each other’s therapeutic bound- 
aries. A knowledge of the disease makes the 
psychotherapist more credible to both the paedia- 
trician and the patient. 
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The following cuestions have to be addressed at 
some level for the lizison to be successful. What are 
the agendas of the vanous professionals and what 
are tbeir secret agerdas? Does the psychotherapist 
want to teach the paediatriaans about emotional 
- development, family treatment and psychiatric 
- illness? Does the paediatrician with to be relieved of 
difficLlt emotional problems by the psychother- 
apis(? Paediatriciant and psychotherapists tend to 
emp cy different corceptual fram2works, which can 
lead to mutual misunderstanding if not frank dis- 
agre2ment. Traditional medical traming espouses a 
fineer model of aeciology and appropnate treat- 
men:. A systems ncdel, however, involves circular 
causal loops, such that a child’s poor diabetic 
contol, for examole, affects and is affected by the 
family. Liaison car only be effective once the 
different approackes are understood. 

The psychotherapist needs to be sensitive to the 
different abilities ard wishes of the paediatricians 
and arses in invclyng themselves in the emotional 
tumrcils of their patients. The skill comes with 
learning when to press on and when to hold back. In 
our Dinion ıt is zhe observation and comment on 
the therapeutic -ystem from within that makes 
Haison effective. 5uzh 2 system could probably be 
appLed advantageotsly to the follow up of children 
with chronic diseases. 


Refer=nces 


1 Hinkle LE, Wolf & Studies in d_abetes melirtus, changes in 
gitcose and water metabolism dunng stress Associaton for 
Research m Nervous aad Mental Disease Proceedings 1950,29: 


2 Hinkle LE Jr, WoE S Expenmental -tudy of life situations, 


emotions and the occurrence of acidosis in a juvenile diabetic. 

Am J Med Set 217;130:1949 

Rosen H, Lidz T Emotional factors in the precipitation of 

recurrent diabetic acadosss Psychosom Med 1949;11:211-5 

Swift CR, Seidman F, Sten H Adjustment problems ın juvenile 

diabetes Psychosom Med 1957,29:555—71 

Bateson G Mind and nature New York. E P Dutton, 1979. 

Minuchin S, Baker L, Rosman B, Liebman R, Milman L, 

Todd T A conceptual model of psychosomatic illness m 

children, Arch Gen Psychiatry 1975,32:1031-8. 

7 Minuchin S, Rosman B, Baker L Psychosomatic famuhes, 
anorexia nervosa in context. Cambridge, Massachusetts: Harvard 
University Press, 1978. 

f Minuchin S, Fishman HC The tic family ın child 

psychiatry J Am Acad Child Psychiatry 1979,18:76-90 

Tomm KM, McArthur RG, Leahey MD Psychological manage- 

ment of children with diabetes melhtus Clin Pediatr 

1977;16:1151-5 

* Waring EM Family therapy and psychosomatic illness Inter- 
national Journal of Family Therapy 1980,2:243-52 

™ Laron Z, Galatzer A, Anur S, et al. A multidiscrplinary, 
comprehensive ambulatory treatment scheme for diabetes melh- 
tus in children Diabetes Care 1979;2:342-8 

Žž Bntton R Re-enactment as an unwitting professional response 

to family dynamics In Box S, Copley B, Magagna J, Moustake 

E, eds Psychotherapy with farmhes London. Routledge and 

Kegan Paul, 1981. 

Greydanus DE, Hofman AD. A perspective on the brittle 

teenage diabetic J Fam Pract 1979,9:1007-12 

= Greydanus DE, Hofman AD Psychological factors in diabetes 
mellitus. A review of the literature with emphasis on ado- 
lescence Am J Dis Child 1979,133:1061-5 

~ Kinmouth AL, Lindsay MKM, Baum JD Social and emotional 

complications in a clinical trial among adolescents with diabetes 

melhtus Br Med J 1983,286:952-4 

Lieberman S. Transgenerational analysts the gencogram as a 

technique ir family therapy Journal of Family Therapy 

1979,1:51-64 


v 


a 


aw 


© 


a 


p 
c 


Correspondence to Dr J D Josse, Department of Psychotherapy, 
Addenbrooke’s Hospital, 2 Bene’t Place, Lensfield Road, 


Cambridge CB2 1EL, England. 


Archives of Disease in Childhood, 1987, 62, 523-528 


Current topic 


Molecular abnormalities of collagen in human disease 


F M POPE AND A C NICHOLLS 
MRC Clinical Research Centre, Harrow, Middlesex 


Collagen proteins are a diverse family of structural 
materials serving a mechanical supportive role in 
widely varied tissues such as skin, bone, muscle, 
blood vessels, cartilage, pleuroperitoneal linings, 
hollow tubular organs, tendons, heart valves, and 
basement membranes. They may also possess a 
crucial directive role in embryogenesis and fetal 
development. The molecules are large, ranging 
between 50 and 200 Kd. There is ample scope for 
major mutations, which produce a diverse group of 
multisystem diseases relevant to all medical special- 
ities. Type I collagen mutations have been implicated 
in hereditary brittle bone disease, which ranges in 
severity from a mild premature osteoporosis to 
lethal childhood dwarfism Type IM collagen muta- 
tions occur with Ehlers-Danlos syndrome type IV 
and related disorders and present with arterial 
rupture (of large and medium sized artenes), 
intestinal diverticula, and mitral valve prolapse. 

Recent spectacular advances in molecular bi- 
ology, particularly with recombinant deoxy- 
ribonucleic acid (DNA) techniques such as gene 
cloning, restriction enzyme cleavage of DNA 
molecules, DNA sequencing, and DNA transfer (by 
microinjection) into other anımal cells, in principle 
allow the precise dissection and analysis of any 
mammalian gene.’ Even if the gene is unidenti- 
fied, random DNA sequence variations occur suffi- 
ciently close to the disease locus to be used as 
predictive linkage markers in genetic pedigree 
analysis of both autosomal dominant and recessive 
diseases. Such an approach has been brilliantly 
successful in the molecular dissection and prenatal 
diagnosis and prevention of the various a and B 
thalassaemias,” has allowed accurate predictive di- 
agnosis of Huntington’s chorea,* and most recently 
has identified several markers close to the cystic 
fibrosis gene.’ 

McKusick lists over 3000 single human gene 
disorders,’ and certainly we can expect a golden era 
for the accurate scientific diagnosis and analysis of a 
substantial number of single gene human diseases as 
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well as the molecular unravelling of the various 
disorders of growth and development and the 
closely related mechanisms for carcinogenesis and 
disordered growth. Collagen structural genes are 
now all amenable to molecular analysis of this type 
and in the next few years we can expect that all the 
relevant structural genes and proteins will become 
cloned, sequenced, and located to specific chromo- 
somes. Already the human genes for al(I), a2(1), 
al(O), al(M), al(IV), al(V), al(IX), and 
al(X)*!5 have been at least partially cloned and 
sequenced and others may be expected to follow 
rapidly. Various diseases of collagen proteins, 
including osteogenesis imperfecta, Ehlers-Danlos 
syndrome types I, II, IM, IV, and VII. Marfan’s 
syndrome, dystrophic epidermolysis bullosa, 
congenital aneurysms of the circle of Wills, some 
types of osteoporosis, osteoarthritis, and probably 
some forms of congenital heart disease can increas- 
ingly commonly be expected to show specific 
collagen gene and protein mutations. Using a 
combination of fibroblast cultures from 2-4 mm 
punch biopsy specimens, leucocyte enrichment from 
blood samples supplemented occasionally with 
cartilage, endothelial, and keratinocyte culture, 
most or all of them may be expected to have 
specifically identified pene defects in the near 
future. As such they will then be preventable in 
principle and in practice. 


Collagen genes and proteins 


Ten main collagen types have been identifed so far 
and more are likely. The most common and wide- 
spread are the so called interstitial collagens, such as 
types I, II, I, and probably type V proteins,'© 
which share a tightly coiled tnple helical central 
portion with N and C globular extensions and 
assemble into cross banded fibres. These substances 
are widely distributed in bones, skin, tendon, blood 
vessels, and cartilage. Other atypical proteins with 
globular elements interspersed along the collagen 
helix have also been identified. Type IV" 1s a good 
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example, consisting cf at least two protein chains, 
which farm the mam collagenous components of the 
lamina densa of basement membrane Types VI! 
ViI,'? WHI,” IX, aad X'5 coilagens are fairly minor 
comporents of ertenal basement membrane, 
ancho-ing fibrils ard 2piphyseal cartilages, respec- 
tively. 

Type I collagen :s a heteropolymer with two 
genetically distinct component a chains forming 
substaaal proportioms of skin, bones, arteries, 
tendons, and the zastro.ntestinal tract. Type H 
co.lager occurs only im arcicular cartilage, and type 
HI collegen ıs the man collagenous component of 
artenes. veins, and pleuroperitoneal linings 
(althomgh ıt can also be detected in skin, gastrointes- 
tinal tract, and hea-t valves). Type IV collagen 1s 
widely distributed in -he basement membranes of 
skin, ungs, gastrointestinal tract, kidneys, and 
blcod vessels 

The interstitial ccl.egens (I, H, III, and V) are 
enclosec by large gen2s, which range from 28-40 
Kb, wick. 50 interverting sequence (introns), 5 Kb of 
coding s2quence (exons), and substantial homology 
at the 3° (C terminali and 5’(N terminal) ends &"! 
The precursor procoilagens of 120 Kd are subse- 
quently, processed ina che mature protein by 
excision of the two terminal extensions by specific C 
and N <erminal propep-idases Mature tnple helical 
peptides then pack im a quarter D stagger to form 
the cheractenstic cross striated interstitial collagen 
fibrils. 

The zeneral structure of the helical protein is a 
repzating polymer 97 33C glycine (Gly) XY se- 
quences. Glycine regularly cccurs in every third 
position to form a highly conserved central spine 
from wòch the X and ¥ residues project (X 1s often 
proline 10%) and © often lysine (4%)). The 
interstitial genes are 1.¢hly conserved and the exons 
are usually coded b7 multiples of nine base pairs 
(coding for the ancestral Gly XY tnpeptide unit), 
most often of 54 bas2 pairs, although varying from 
45 to 152 base pairs 4-25 Presumably the Gly XY 
repeat 5 crucial, for zhe specific physical properties 
of the rød collagen tr.ple Felix and possibly glycine 
mutations are either lethal or severely disabling. 
Particula> post-trans et.cnel modifications include 
lysine end proline hydroxvlation, glycosylation of 
asparagre residues, ard various crosslinkages be- 
tween hydroxylated lysines. Genetic mutations of 
collager. a helices resemble those causing the 
haemogicbinepathies. They include amino acid sub- 
stitutiors,”” gene msertions™ and deletions”? °° and 
various regulatory miu-aticns with diminished or 
absent aormal or muzant protein production °! 
Deficiencies of enzymes cetalysing collagen cross- 
linking or excision cf 2ither of the terminal pro- 


p2ptides have also been documented. So far the only 
convincing molecular defects have affected the 
genes and proteins for the al(I), a2(I), and al(II) 
products, although a type VTI gene defect is strongly 
suspected in dystrophic epidermolysis bullosa and a 
family of large polymorphic deletions identified for 
tke 3’ end of the ai(II) gene. There may be 
technical problems in identifying specific protein 
mutations for cartilage collagen and basement 
membrane proteins (and genes) because of the 
difficulty of epithehal and cartilage cell culture from 
ccnventional biopsy specimens. Perhaps basement 
m=mbrane and other mutations would act as genetic 
lezhals in heterozygotes and homozygotes and would 
nct be identifiable for this reason. 


Type I collagen mutations 


Tkese characteristically produce inherited bone 
fragility (osteogenesis imperfecta) but have also 
‘been recently associated with Marfan’s syndrome 
and Ehlers-Danlos syndrome type VH. These dis- 
eases share specific clinical features, such as 
hyverextensible skin and joints, blue sclera, pectus 
exzavatum, scoliosis, and high palatal arches. Im- 
portant distinguishing features include brittle, easily 
fractured bones, deafness and short stature 
{orteogenesis imperfecta), arachnodactyly, lens dis- 
locations, and aortic rupture (Marfan’s syndrome), 
and short stature and extreme joint extensibility 
associated with easily bruised fragile skin (Ehlers- 
Denlos syndrome type VII). Osteogenesis imper- 
Zecta (OI) 1s surprisingly diverse genetically, clinically, 
and especially biochemically. Sillence classified it 
nD four main clinical groups, two of which are 
mid, autosomal dominant and of late onset, the 
otrers being severe, often lethal, and otherwise 
zrippling ** They are of early onset and are some- 
cures autosomal recessive (types II and II Of). 
Patients with type I OI have blue sclera in contrast 
-o their type IV counterparts, who are white eyed. 
3oth types are fairly mild diseases that are generally 
manifest after birth (OI tarda) and improving at 
puberty. Both types have specific vanants, which 
breed true for the presence or absence of denti- 
nogenesis imperfecta: unusually brittle discoloured 
teeth with disorganised, sparse dental tubules. Bone 
col agen 1s almost entirely type I, with traces of 
types II and V collagens, and all the convincing 
molecular defects so far identified have affected 
al(I) or a2(I) collagen proteins and genes or have 
been in tight hnkage disequilibnum with one of 
then.” % There is no consistent correlation be- 
tween the clinical type of OI and its molecular 
diseases. Thus cysteine point mutations can cause 
both lethal type II OI and mild OI tarda.” * 
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Similarly, diminished type I collagen synthesis 
with increased ITI:] protein ratios can affect patients 
with lethal OI and mild OI tarda.*? “ Other defects 
include a 500 base pair deletion in OI type Ia” and 
an arginine substitution in the C terminal propeptide 
associated with severely crippling type IH OI (by 
interfering with mannosylation and secretion of the 
C propeptide),*! a four base nonsense deletion in 
the C propeptide,” ** * causing severely crippling 
OI type III (and premature osteoporosis in his 
heterozygous but climecally normal parents). A 
structural a2(I) mutation in type II OI“ and an N 
terminal a2(1) deletion in type IV OI have also been 
documented * 

Except for what Prockop calls suicide mutations, 
in which one of the three triple helical components 
disrupts its two normal companions (disturbing the 
proper winding, assembly, and melting profile of the 
fibre), there are no satisfactory biophysical explana- 
tions of how rather similar mutations can cause both 
OI tarda and OI lethal vanants. An excellent 
example is the glycine to cysteine substitution, 
which causes lethal OI with an altered collagen type 
I melting profile (Tm), compared with a cysteine 
substitution, causing mild OI and no melting (helical 
disorganisation) of the collagen triple helix.*” 38 
Possibly arginine or serine have mutated to cysteine 
in this instance, producing milder effects on the 
mature collagen molecule. A third mutation has 
been described, however, in which a cysteine 
substitution causes an altered melting profile but a 
mild form of disease (de Wet WJ. Personal 
communication, 1985 ) This raises the possibility 
that sometimes a second (so far undetected) muta- 
tion either in the collagen al(I) or some other 
major—for example, al(I]}—or minor cartilage 
collagen component, such as type X or type IV, 
could be causing a more severe compound disease. 
Alternatively, the cysteine substitutions are not the 
direct cause of the disease in this instance. Similar 
explanations may apply to those forms of lethal OI 
and mild tarda OI in which reduced III/I collagen 
protein and messenger ribonucleic acid concentra- 
tions cause lethal and mild disease with very similar 
mutations. 


Type III collagen mutations 


Defects of these genes and proteins are character- 
ised by arterial rupture but have a disease range 
from a lethal premature aging syndrome (Ehlers- 
Danlos syndrome type [V—acrogeric pattern) to 
symptomless relatively normal looking patients with 
a mud deficiency accompanied by the benign hyper- 
mobile syndrome (Ehlers-Danlos syndrome type 
III) with superadded sacral striae, aortic rupture, 


and mitral valve prolapse. We have seen very similar 
biochemical deficiency in one British and two 
Belgian patients with Ehlers-Danlos syndrome type 
I. Patients with Ehlers-Danlos syndrome type IV 
have a strong predisposition to the lethal and 
unpredictable rupture of large or medium sized ' 
arteries. They share the common clinical feature of 
thin skin, premature aging, a typical facies with thin 
lips and unusually prominent eyes, abnormally easy 
bruising, cutaneous venous visibility, and capillary 
telangiectasia. Type II collagen protein is dim- 
mished to 5-50% of expected concentrations as 
measured by scanming polyacrylamide gel elec- 
trophoresis of glycine and proline °H or '4C labelled 
skin fibroblast collagens Yet other variants produce 
mutant type ITI proteins” and perhaps a wide range 
of mutant protems with amino acid substitutions, 
gene deletions, and inserts similar to those observed 
m OI await improved methods of protein finger- 
pmnting and gene analysis, Certainly, phenocopies 
of type III deficiency with many of the clinical 
features of Ehlers-Danlos syndrome type IV but 
normal type III concentrations are common. We 
have also observed convincing clinical disease 
associated with normally migrating type IIT proteins 
tightly linked to polymorphic markers for the 
relevant gene (see below). 


Other collagen protein deficiencies 


So far no other disease linked mutations have been 
detected for a vanety of other collagens, including 
types II, IV, V, VII, VII, IX, and X proteins. We 
would expect type II collagen changes to be associ- 
ated with short limbed dwarfisms, such as achon- 
droplasia, pseudoachondroplasia, or spondyloepi- 
physeal dysplasia. The evidence linking the type II 
gene with achondroplasia is controversial, some 
authors having found positive linkage, while others 
have observed negative linkage in this disease “© 47 
Type IV and VII collagen defects are good 
candidates for abnormalities in some lethal forms of 
epidermolysis bullosa, type X collagen may be 
associated with some forms of lethal osteogenesis 
imperfecta, and types VI and VIII collagen de- 
ficiency are causal candidates for certain arterial 
diseases, such as aortic and circle of Willis 
aneurysms as well as the Marfan’s syndrome. 


Restriction fragment length polymorphisms (RFLP) 


Random vanabiltty in DNA sequences close by or 
within structural genes have been recognised as 
possible markers for human genetic disease. These 
are neutral changes that are usually causally unre- 
lated to the disease but sufficiently close to the 
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mutan`` gene to avd.c merouc crossing over An 
excellent example 5 “be haptcglobin I restriction 
fragment variable sie, which is :ightly linked to the 
sicklt’ cell gene ami which will detect this gene 
reliably in 70% of affected black Amenicans.*® This 
approech can be u:ec whether or not the mutant 
gene ss identified. Two recent exciting examples 
have inked impor-ert disabling genetic diseases 
such a3 Huntington’s chorea‘ and cystic fibrosis? 7 to 
RFLP. which segrezxe close enough to the candi- 
date gene to be clcsely linked with it. The way ts 
now clear for accurate prenatal diagnosis and 
prevertion as well zs the possibility of identification 
and anzlysis of the snknown zese ın the foreseeable 
future. This approack nas teen useful in the 
following inherited a>nozmalities of collagen. 

(1) 22(I) Gene polyr.orphism.s: Eco RI,*? Mspl,°° 
useful in type IV CI and iumplving the involvement 
of this gene in that dsease; lirkage with type I OI 
has also been recently described Bgl I and Eco RI 
markers are also cvzilatle for this gene.*! 

(2) x1(II1) Polrmozphisms: an Eco RI poly- 
morpiism has been described in two American 
families with lethal autcsoma. dominant type II 
collagen deficient Ehlers-Danlos syndrome type 
IV. A Msp/Ava I polymorph:sm maps to the same 
region of the gene“? ar.d has been successfully used 
to show linkage ir a larze Belgian kindred with a 
disease var.ant of Eh ers-Danlos syndrome type IV. 
(DePazpe A, Nich AC, Narcisi P, et al. Linkage 
of a 25lymorphic mmerxer for zhe type III collagen 
gene “Col3A1) to autosomel dominant Ehlers- 
Danla3 syndrome type IV ın a large Belgian 
pedigree 1986.) 

(3) 21(11) Polymcrphisms: so far several poly- 
morphisms have b223 identfied in this large 38 Kb 
gene -ncluding Hinc III and Pvull, polymorphisms 
of the 9.2 Kb Ecc 1 fragment, which has not 
segregated with eicker dominant OI or Ehlers- 
Danlos~syndrome type II.“ Secondly, a common 
Eco/RI/Bam HI polvnmorphism localised very close 
to the 3’ end of the gene shows substantial vaniabil- 
ity, probably due to deletions of segments of a 
hypervariable site Ths deleticns range from 30-300 
base: pairs with occasional insertions ın this site.% 
Delet.ons of these ffegments have segregated both 
with lethal OI in scme white families” as well as 
occcr-ing 1n 10% >f the British Asian populations,’ 
presumably for r2ascns of genetic drift (selective 
advertage). We ave also studied a Bam HI 
intragenic point polymorphism, which we have 
observed in over 20% of white patients with 
osteoarthritis\compared with 10% and 0%, respec- 
tive.v, of two\ separete control samples.*° 

(=) Polymorph sms associated with the pro a1(I) 
gen2 have been -emarkably elusive. Sykes and his 


ro leagues have just published two polymorphisms 
aszociated with the 5S’ end of the gene. One, an 
Msp variable site, lies 30 Kb 5’ to the gene and has a 
population frequency of 0-23, while the other is less 
common and is an Rsa polymorphism within the 5’ 
end of the gene. 

By using these pro al(I) together with the pro 
az(I) markers mentioned above, Sykes et al have 
ccnfirmed the association of Sillence type I OI with 
both pro al(1) and pro a2(J) collagen genes. The 
former had of course been umplicated with this 
disease on the basis of protein data,” *° #1 45 while 
the latter has been suspected both on protein“ * 
and linkage data? for several years 


Other markers 


Tae various cloned collagen genes are dispersed in: 
several autosomal chromosomes, which include 
chromosome 17-a1(D 7, a2(1), 2a1(I1), a1(V), 12 
c2(I), and 13 al(IV). Markers close to the collagen 
genes on these chromosomes can also be used to 
Study disease segregation and we can confidently 
expect that the genes for a1(VI), al(VII), a1(VIO), 
(Ix), and a1(X) will be similarly traced in the 
foreseeable future. 

Prenatal diagnosis and prevention of all the 
sdecific molecular defects described above is already 
practical possibility and the next few years should 
witness substantial advances in the management and 
prevention of common and uncommon diseases 
caused either directly by collagen gene mutations or 
lying close to them. These will include osteogenesis 
imperfecta, various Ehlers-Danlos mutants, some 
forms of Marfan’s syndrome, certain short limbed 
dwarfisms, berry aneurysms of the circle of Willis, 
osteoarthritis, osteoporosis, keloid scarring, elastin 
gene defects, cystic fibrosis, and many others. 
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Controversy 


Ventilator settings for newborn infants 


C A RAMSDEN AND E O R REYNOLDS 


Department of Paediatrics, University College London 


The selection of appropriate mechanical ventilator 
settings for newborn infants is a controversial topic. 
The purpose of this review is to summarise the 
origins of the controversy and then to concentrate 
on the interaction between ventilator variables and 
the pathophysiology of the lung. As lung mechanics 
differ widely in different diseases we argue that 
careful consideration must be given to the mechan- 
ical properties of the lung when deciding on a 
suitable ventilator regimen for a particular infant. 


Origin of early recommendations 


Many years ago, one of us made recommendations 
for the ventilation of infants with severe hyaline 
membrane disease. These recommendations are still 
followed by some, but others claim that they 
promote pneumothoraces and that better results are 
obtained if different settings are used—notably, 
faster respiratory rates. If the current debate about 
how best to set ventilators is to be clanfied the origin 
of the early recommendations must be understood. 
Mechanical ventilation for newborn infants with 
respiratory failure became widespread ın the late 
1960s and early 1970s. Although ıt was immediately 
clear that the lives of preterm infants with recurrent 
attacks of apnoea and relatively normal lungs could 
be saved, great difficulty was encountered in infants 
with severe hyaline membrane disease (HMD) 
The conventional way of setting the ventilator at 
that time was to select a rate of 60-80 breaths per 
minute for infants with HMD and if possible to 
synchronise the machine with the infant’s own 
breathing pattern. At these rates the arterial carbon 
dioxide tension could usually be easily controlled 
but the oxygen tension could not, unless very high 
. peak airway pressures (often 35-50 cm H2O) were 
used.' The vast majority of the infants died, either 
rapidly of hypoxaemia or more slowly (at about 2 
weeks of age) from an aggressive form of lung 
fibrosis, which was termed bronchopulmonary 
dysplasia.” ? Evidence was obtained from observa- 
tions of ventilator variables and autopsy findings 
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that the main cause of bronchopulmonary dysplasia 
at that time was distension and disruption of the 
terminal airways caused by the use of very high peak 
airway pressures.? 4 

Experiments were therefore performed to see if 
ways could be found to ventilate babies with severe 
HMD at lower peak airway pressures.’ © Modified 
Bennett PR2 ventilators (time cycled, pressure 
limited, intermittent flow machines) were used, set 
to provide a plateau of peak airway pressure during 
inspiration. The major findings of these studies were 
that if a rather slow rate was selected (30 breaths/ 
minute) arterial oxygen tension was higher than at a 
fast rate (an observation also made by Smith et al’) 
and that the oxygen tension could generally be 
raised further by manoeuvres that increased mean 
airway pressure, notably by increasing inspiration: 
expiration (I:E) ratio. Arterial carbon dioxide 
tension could most readily be manipulated by small 
changes in ventilator rate or in the difference 
between peak and end expiratory pressures (which 
altered alveolar ventilation). 

These results were easy to relate to the pathophy- 
siology of HMD. As the surfactant deficient lung 
is both poorly comphant and unstable, it is difficult 
to inflate and collapses readily during expiration. 
Atelectasis causing right to left shunting of blood 
through both intrapulmonary and extrapulmonary 
channels 1s responsible for -most of the deficit of 
oxygen uptake. Hence improvement of arterial 
oxygen tension was to be expected when peak 
airway pressure, ['E ratio, or positive end expiratory 
pressure were increased—the first strategy opening 
up collapsed lung units, the second holding them 
open for a greater part of each breath, and the third 
retarding alveolar collapse during expiration. The 
effect of slowing the ventilator rate ın improving 


- oxygen tension, though more complex, may ın part 


have reflected the need for time as well as pressure 
for collapsed lung units to reinflate, because viscous 
and inertial forces must be overcome.*? Any 
Strategy that increases the duration of the inspiratory 
phase, such as decreasing rate or increasing I:E ratio 
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iey (while maintaining other variables constant) should, 
i within limits, promote alveolar in‘lation, reduce 
right ta left shunt, and improve oxygenation. 
These observations on the effects of different 
vectila-cr settings led io recommerdations for the 
management of infaats with severe HMD that were 
designec to avoid the ase of very high peak airway 
pressures (>25 cm H-Q). This regmen was char- 
actensed by slow ventilator rates G0-40/min) and 
the us2. when required, of prolorged inspiratory 
times (I E ratio 21 1) as a means for maintaining a 
satisfactory arterial o<vgen tension '™!"? To keep 


peak airway pressure and I:E ratio as low as, 


possib e, very high inspired oxyger. concentrations 
were often used. As soon as recovery started the 
ventilator pressure. end inspired oxygen concen- 
trations were both reduced. The introduction of this 
regimen at Univers ty College Hosital (UCH) was 
associated with ar -mmediate large increase in 
surviva. that seemed to be attributable to a reduction 
in deaths from aggressive’ bronchopulmonary 
dysplasia.” 

Many reservations must be entertained when 
apply rg this regimen today. The experiments on 
whick ıt was based were performed with an intermit- 
tent f cw ventilator on infants who were selected for 
study Jecause they aad severe HMD; hence the 
regimen was recommended only for similar infants 
Also the observacicns on survival predated the 
regular use of contiruots positive airway pressure 
and positive end expiratory pressure Perhaps the 
greatest change thorgh has been in the population 
itself -he thresholds <r mechanical ventilation have 
tecore much less strmgent and extremely preterm 
infarts form a far greater proport on of the popula- 
tion receiving ventiztion. Neve-theless, it is in- 
teresting that at UCH, where ve have used this 
regnen routinely fcr severe HMD since 1970, the 
charge in populazioa does not seem to have been 
associated with any appreciable change in the 
inciaence of pne.mothorax—the complication cur- 
renty under mos: cebate. Between 1979 and 1983 
zhe incidence was 21% ın 88 irborn infants with 
zestation of 24 to 32 weeks who were ventilated for 
HMD. (Ramsdea CA, Stewart AL. Unpublished 
date.) 


The controversy 


Some authors have experienced high incidences of 
pneumothorax—ip to 50%—in infants ventilated 
with slow rates anc lorg inspiratory times,'* '° anc 
sev2ral publications have implied that the use of 
faster rates and shorter mspiratory times is associ- 
ated with better results, mcluding fewer cases o7 
pnecmothorax.'~* 

Three studies nave been particularly influential um 


posulansing this view, but each suffers from prob- 
krns of expenmental design.'®'® Bland ef al re- 
ported only two cases of pneumothorax ın 24 infants 
ventilated for HMD at 60-110/min but had no 
control group.!f Spahr et al found a trend towards 
ewer air leaks in infants with HMD ventilated with 
I E ratios of 1:2 than in infants ventilated with ratios 
Df 2:1, but no account was taken of the severity of 
thz disease—infants were ventilated for an average 
of 80 hours with an I:E ratio of 2 1, even though an 
inspired oxygen concentration of less than 50% was 
required for 60% of that time '? Heicher and her 
ccileagues reported that in a consecutive series of 
102 infants requiring ventilation for a vanety of 
respiratory disorders pneumothoraces developed in 
only 14% of those ventilated at 60/min, significantly 
less than the 35% incidence in infants ventilated at 
20-40/min '* The maximum peak airway pressure 
alowed in infants ventilated at the fast rate, 
however, was 30 cm H2O compared with 40 cm H,O 
for the slower rate. More recently, Pohlandt et al 
have reported the preliminary results of a large 
multicentre tnal comparing slow rates and long 
inspiratory times with fast rates and short inspiratory 
tmes '? A lower incidence of pneumothorax was 
found when fast rates were used, but no account was 
teken of the diagnoses. 

These studies illustrate very well two fundamental 
problems of tral design that lie at the heart of the 
present debate about ventilator settings. The first is 
lack of appreciation that the regimen summansed 
earlier was developed specifically for infants with 
severe HMD The use of slow rates and long 
inspiratory times in most other respiratory disorders 
Or in mild or recovering HMD where the lung is 
fairly compliant and stable ts certain to cause severe 
hyperinflation with disastrous results—notably, lung 
rupture and obstruction of the circulation.!* The 
second and closely related problem 1s the enrolment 
of study groups unselected either by respiratory 
diagnosis or by the severity of the illness. 

We believe that before further trials are under- 
taken it is vital that consideration is given in their 
design to the relation between ventilator variables 
and lung pathophysiology, the most crucial aspect of 
which ıs the relation between the expiratory time of 
the ventilator and the expiratory time constant of 
the respiratory system. 


Time constant of the respiratory system 


During conventional mechanical ventilation lung 
deflation usually occurs passively As the expiratory 
valve of the ventilator opens gas flows from the 
infant’s lungs into the ventilator circuit propelled by 
the pressure gradient between the alveolar lumen 


and airway, which 1s generated by the elastic recoil 
of the lungs and chest wall. 

The time taken for lung deflation depends on the 
magnitude of the elastic recoil (the inverse of 
compliance) and on the resistance of the airways. 
Decreased compliance shortens the time taken and 
increased airway resistance lengthens it 

The time required for expiration is therefore 
directly related to compliance and resistance and 
can be expressed by the following equation: 

t 
Vo © RE 
where Vt ıs the volume remaining ın the lung at time 
t after the onset of expiration, Vo ts the total volume 
exhaled when expiration is complete, and e 1s a 
constant with the value 2-7183 R is airway resist- 
ance and C is compliance of the lungs and chest wall 
(see Appendix for derivation of this relation). 

The product of compliance and resistance 1s often 
referred to as the time constant of the respiratory 
system (tgs) and is measured in units of time 
(seconds) tps provides an index of the time 
necessary for deflation to occur, and its relevance to 
ventilation becomes apparent if we solve the above 
equation for various durations of expiration For 
example, when the duration of expiration ‘t’ equals 
Trs then: 

Vt t Vt 


—-e > —-=7. ale . 
Vor’ ts O! o 2:7183~ =0:37. 


Thus after the passage of a single time constant 37% _ 


of the tidal volume remains to be expired. Similarly, 
we can calculate that after two, three, four, or five 
time constants have passed the proportion remain- 
ing ıs 13-5, 5-0, 1-8, and 0-7%, respectively 
The value of tps sets a limit to the mmmum 
expiratory time that can be used without causing gas 
trapping. For practical purposes, a time equivalent 
to at least three time constants must be allowed if 
expiration is to be reasonably (95%) complete. 


Time constant and disease state 


AS Trs is determined by the compliance and resist- 
ance of the respiratory system it varies widely 
according to the nature and severity of the respira- 
tory illness 

If we use published values of R and C% we can 
estimate the expected value of tps for various 
respiratory disorders. It may be as short as 0-05 
seconds in HMD (compliance ~ 1 ml/em H,O, 
resistance ~ 50 cm H,O/l/sec), as long as 0-25 
seconds in infants with normal lungs (compliance ~ 
5 mV¥cm H0, resistance ~ 50 cm H,O/l/sec), and 
considerably longer ın those with airways obstruc- 
tion. For example, Grunstein et al recently esti- 
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chronic lung disease. The time that must be 
allowed for expiration to occur during mechanical 
ventilation 1s therefore crucially dependent on the 
disease from which the infant suffers, varying more 
than fivefold between different diseases. 


Positive end expiratory pressure (PEEP) and 
‘inadvertent PEEP’ 


If a ventilator expiratory time of less than 3Xtpg is 
used—for example, <0-75 sec for normal lungs— 
substantial gas trapping will inevitably occur during 
expiration The effect of this 1s quite simular to the 
effect of applying PEEP and 1s often referred to as 
‘inadvertent PEEP’. Either measure will hold lung 
volume above the relaxed functional residual 
capacity—the functional residual capacity at zero 
inflation pressure—and may improve oxygenation if 
the relaxed capacity ıs abnormally low. 

Despite this potentially beneficial effect (which 
newborn infants apparently set out to achieve for 
themselves dunng spontaneous breathing. See be- 
low.), we believe that inadvertent PEEP represents 
the major danger of employing fast rates during 
mechanical ventilation. Inadvertent PEEP is addi- 
tive to the applied PEEP and carries no theoretical 
advantage over increasing the level of applied 
PEEP. Unhke applied PEEP, its magnitude can 
only be measured by sophisticated techniques, and it 
may be quite considerable: Simbruner and his 
colleagues have recently shown levels of inadvertent 
PEEP as high as 4-7 cm H30 in infants ventilated 
for a variety of respiratory disorders at 30-40/min 
and with expiratory times of not less than 0:8 
seconds.” Furthermore, because the value of tps 1S 
not static throughout the course of a respiratory 
illness, the level of inadvertent PEEP will vary 
considerably, while ventilator settings remain un- 
changed. During the recovery phase of HMD, for 
example, the use of a fast rate at a time when the tps 
is increasing rapidly may cause a dramatic rise in 
madvertent PEEP with the risk of carbon dioxide 
retention, pneumothorax, and compression of the 
pulmonary circulation.’? 


Expiratory time 


Although it is tempting to use published values of 
Trs to estimate the minimum expiratory time that 
can be used in various respiratory disorders without 
causing air trapping, considerable caution has to be 
exercised as several factors may alter the effective 
value of tps. For example, tps is increased by the 
additional resistance of the endotracheal tube, 
which is both variable (dependent on tube diameter 
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mated mean tps to be 0-5 seconds in infants with ~; ’- 
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and design} and unpredistat & (due to the accumula- 


“tion of secretions). ?? Tle presence of PEEP 


(inadvertent or. appled), ca the other hand, may 
shorten t22 time constent zy decreasing resistance 
(sphntrg airways oper anc dec-easing compliance 
(by mowing the tidal Fkcw ca to a higher and flatter 
part of -ke pressure-vcLime curve) The mechanical 
behavicur‘of the venri_etor must also be considered. 
In particular’, the exhalat.o— velvz takes a finite time 
to oper, during which resis ance is high and expira- 
tion 1s sewed: the operirg tme 1s only 0-04-0-07 
seconds with the Sechriss or Bear Cub BP 2001 
machires but can be a3 mich as 0-28 seconds with 
the Béby Bird.” 

Despite these reservaucas, it ıs sobering to make 
some “ough calculaticns. The value of tps in an 
intubazed infant wih nornal lungs is about 0-25 
seconcs. Ventilated a: 6C breaths/min with an IE 
ratio cf 1.1, almost 15% © the tidal volume will be 
trapped in expiration; a: 100¢min the proportion 
increases to 30%. The presence of secretions in zhe 
ecdot-echeal tube cen double respiratory system 
resisterce;”* in our last examplz this would increase 
the trapped proporon to 55%. Under such cir- 
cumstances inadvert2at F2EP would be very great. 
The crucial effect of ILag disease on expiratory 
time is evident wker srtilar calculations are per- 
formed for infants ith respiratory illnesses, using 
values of tps given earLer. An immediate visual 
mearing to tps (as well as useful diagnostic nfor- 
mation) is given by watching the rate of expiraticn in 
an ill infant: the luags ofan infant with severe HMD 
seer -o collapse very radicly, whereas those cf an 
infact with meconitm aspiration may seem to be 
almcst fixed in in.pwraticn. 


Inspiratory time 


Sinclar principles can b= applied when considering 
the effec: of man.puleting ventilator inspiratory 
time. The factcrs affecting lung inflation are, 
however, more corple» than for deflation and such. 
an approach 1s rether crude. Nevertheless. two 
isstes are quite impo7-ant. 

Tre first is thet aivwey resistance 1s lower during 
inspiration than darirg expiration. Henze the in- 
spi-etory time necessary for lung inflaton to be 
complete 1s cons ceray less than the corresponding 
expiratory time. Dunsz spcntaneous breathing this 
effect ıs probably qure small, expiratory resistanc2 
berg only 1523% greater than the inspiratory 
resistance. Perez Fon an and his colleagues have 
recently reported, however, that during mechanical 
ventilation the ccrbimed mean expiratory resistance 
(respiratory system p.us endotracheal tube) may te 
as much as 4-5 times greater than the meer 


inspiratory resistance.*? This effect may be ex- 
pianed in part by airways being splinted open by the 
agp.ied inspiratory pressure Such a striking differ- 
erc= between inspiratory and expiratory resistance 
favours gas trapping when the ventilator rate 1s 
increased; lung inflation will be complete with 
inspiratory times that are considerably less than the 
manimum effective expiratory time. 

The second issue is that where atelectasis is 
D-esent, as in HMD, inspiratory times considerably 
-crger than those predicted from tps may be 
required to overcome the forces that resist re- 
expansion of collapsed lung umts (as discussed 
avove) 


Inaomogeneity of the lung 


Sc far we have assumed that the lung behaves as if it 
was completely homogeneous—each lung unit oper- 
ating in parallel, with an identical tgs. For many 
Dractical purposes this assumption seems warranted 
as a linear relation between volume and flow, 
mplying a single value for tps (see Appendix), has 
Dzen found in normal infants and infants with 
EMD.” Z As ventilatory rate increases, however, 
progressive mhomogeneity of tas becomes appar- 
ent, even in normal lungs, as shown by Helliesen et 
al®' and Oliasky et al.32 There are two important 
consequences. Firstly, as mspiratory tıme shortens 
lung units with relatively long values for tas become 
less ventilated, leading to ventilation-perfusion ım- 
balance, and secondly, as expiratory time shortens 
zas trapping develops in units with long values for 
TRS. 

Gross inhomogeneity of the lung is present in 
certain disease states—notably, meconium aspira~- 
tion, which causes widespread uneven airways 
obstruction—and in chromic lung disease, where 
both resistance and compliance vary widely through- 
out the lung, some areas being fibrotic and others 
emphysematous. Clearly, no single value of tps can 
be assumed when considering how best to ventilate 
these infants. 

For infants with severe meconium aspiration, it 
has been suggested that advantage can be taken of 
the inhomogeneity of tps. If a very short inspiratory 
time is used lung units with fairly short values for 
Trs—that is, the relatively less obstructed areas of 
lung—will be preferentially ventilated, thus avoid- 
ing, partly at least, the dangerous complication of 
severe gas trapping distal to the obstructions. 


Spontaneous breathing 


Infants often continue to make active respiratory 
efforts during mechanical ventilation, and several 


studies suggest that this activity increases the nsk of 
pneumothorax” and cerebral haemorrhage.” A 
particular pattern of interaction between infant and 
ventilator, so called ‘active expiration’, has re- 
cently been implicated as responsible,” though the 
mechanism by which this interaction causes 
pneumothorax remains uncertain.’ In a population 
of infants with this behaviour Greenough et al found 
that muscle relaxation with pancuronium almost 
completely prevented pneumothorax (one case in 11 
infants), whereas all 11 comparable controls de- 
veloped this complication.* 

It 1s often suggested that faster ventilator rates 
promote ‘synchrony’ between infant and ventilator 
While this may be a common clinical impression, 
surprisingly little experimental evidence is available 
to confirm ıt. Both Greenough et al and Field et al 
have shown some increase in the time spent in 
apnoea or synchronous breathing when fast ventila- 
tor rates were employed, but neither group attemp- 
ted to keep the major variable affecting respiratory 
drive constant—namely, the carbon dioxide 
tension.”~” Intuitively, it may seem reasonable to 
attempt to match ventilator timmg to the infant’s 
own spontaneous ventilatory cycle. Given that the 
control of breathing, however, depends on complex 
interactions between reflex responses—for example, 
Hering-Breuer reflex, carbon dioxide tension, sleep 
state, and behavioural factors—there may be a 
temptation to expect no more than transitory 
success. 

There is increasing evidence that the spon- 
taneously breathing infant (like the mouse’) uses a 
rapid respiratory rate as a means of preventing 
airway closure in expiration.” By employing a rapid 
rate and a very short expiratory time (considerably 
less than 3Xtps), complete expiration ıs prevented, 
a larger functional residual capacity ıs maintained, 
and oxygenation is improved. Attempts to achieve 
the same effect with a mechanical ventilator, as 
discussed above under ‘inadvertent PEEP’, are 
fraught with danger. Both the applied force (in- 
advertent PEEP) and its desired effect (raised 
functional residual capacity) are difficult to measure. 
The situation is quite unlike that of the spontaneously 
breathing infant whose lungs are liberally endowed 
with stretch receptors providing the feedback infor- 
mation necessary to modulate respiratory timing in 
accordance with the changing lung mechanics. 


Conclusions 


The arguments and calculations presented here are 
no more than illustrative, but we suggest that they 
show the difficulties of selecting appropriate ventila- 
tor settings for newborn infants and the folly of 
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performing chnical tnals that compare ventilator 
regimens in mixed populations of infants. “The, 
results of these trials must depend as much on the 
characteristics of the population as On the treatment 
applied: important beneficial effects inunfants with 
one type of illness may be completely submerged by 
adverse effects in another We contend that only far 
more carefully designed and diseasé specific trials 
will provide any useful answers to questions about 
what type of ventilation to use or how best to set the 
ventilator vanables. Wherever possible, measure- 
ments of lung mechanics, including tps, as well as 
blood gases, should be employed in these trials so 
that the true effects of ventilation can be assessed. 

Our own practice, pending further information, 1s 
based on the principles outlined above. We decide 
on what pattern of ventilation to use according to 
the respiratory problem from which the infant 
suffers; in so doing we hope to obtain satisfactory 
blood gases by tailoring the ventilator settings to suit 
the infant’s lung mechanics. In general, we use the 
same disease specific guidelines as described in 
detail in 1979.!2 We rarely use rates greater than 
40/min. We watch the infant’s chest movements 
carefully to be sure that the lung 1s inflating and to 
assess whether expiration seems complete before 
the next ventilator breath: a visual clue about the 
duration of tps can thus be obtained and the risks of 
madvertent PEEP and gas trapping minimised. We 
often use pancuromum for muscle relaxation in the 
larger infants but are wary of it in the smallest 
ones.’ 

One important issue not touched on here is the 
potential place of ventilation of newborn infants by 
high frequency oscillation:°® it ıs at present too early 
to draw firm conclusions about this very promising 
technique. 


Appendix 


According to the equation of motion of the respira- 
tory system 
P=E+RV (1) 
where P 1s the distending pressure (airway pressure 
during intermittent positive pressure ventilation), C 
the compliance, and R the resistance of the lungs 
and chest wall. V represents the volume above 
functional residual capacity and V the rate of gas 
flow measured at the airway opening. 
At the onset of a passive expiration P falls to zero 
and equation (1) can be rearranged to give 


Vo-RC 
Vv 


or 


V=—Vips (2) 


we 
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This tebon i is ‘explo! ‘ted in single breath studies cf 
hing” mec admis... If fow is plotted cgainst expired 


Sae é straight. line &-obtaned, from which tps 


_can'be detived, Note, however. that a linear relation 

“betweer Vand V wil only te evident where the 

lungis homogeneous with a single value for tgs.” > 
Integratión of equaticn (2) rields 


yf es Vt ge 
> va : 


from ah tke volunz cf gaz still sresent in the 
lungs, W-.'at-any time t, after the onset of 
expiraticr can be calculated (Vo 1s the total volume 
expired at the end of a complece expzration). 
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Commentaries 
C MORLEY AND M SOUTH 
Department of Paediatrics, University of Cambridge 


Ramsden and Reynolds highlight the dilemma faced 
by all those who ventilate ill babies. They suggest 
from some of the publications, theoretical calcula- 
tions, and their experience that long inspiratory 
tumes and slow rates (30-40/minute) are the best way 
to ventilate babies with severe respiratory distress 
syndrome (RDS). Unfortunately, they discount fast 
rate ventilation (60-100/minute) without producing 
satisfactory evidence to show it 1s harmful 

The studies of Reynolds in the early ’70s, when 
ventilation was relatively new, involved babies who 
were apnoeic, were unresponsive to hand ventila- 
tion, and required/ high oxygen concentrations. 
Small numbers were‘studied; six in one paper! and 
nine in another.” They were not randomised and no 
account was taken of changes with time. Since then, 
ventilators have improved, the babies cared for are 
smaller, and the indications for ventilation less 
extreme 

The authors cite and dismiss nine papers that 
reported improvements with fast ventilator rates. 
Some of these had large numbers (Spahr 69, 
Pohlandt 96, and Heicher 102), and were rando- 
mised. They are criticised by Ramsden and Reynolds 
because ‘no account was taken of the diagnoses’. 
Despite varied causes for respiratory failure, these 
trials showed that fast rate ventilation resulted in 
less pneumothoraces, better oxygenation, and lower 
peak pressures. 

The main thrust of Ramsden and Reynolds’ 
argument against fast rates 1s that they may result in 
gas trapping, carbon dioxide retention, pneumo- 
thoraces, and compromised circulation. They 
calculate time constants for neonatal Jungs based on 
passive lung mechanics. Unfortunately, this ignores 
the fact that most ventilated babies breathe spon- 
taneously,’ often expiring actively.* This effectively 
shortens the time constants and reduces the likeli- 
hood of excessive gas trapping. They present 
‘rough calculations’, which indeed are ‘sobering’ if 
babies with healthy lungs were ventilated at 100 
breaths per minute. If the compliance and resistance 
given for babies with RDS are used in these 
calculations, however, expiratory times could be as 
short as 0-15 seconds. Complete expiration would 
then occur at a rate of 100/minute without gas 
trapping. 

The major abnormality in RDS ıs atelectasis and 
low lung volume. The more severe the lung disease, 
the faster the babies breathe and the shorter their 
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expiratory time. In this situation’: sspoittanedus fast. a l 


en 


respiratory rates predispose,to gas trapping». thereby *, 


maintaining lung volume during expiration” “Phere i iS” Be a 
no evidence that excess gas - trapping “ocdtits « Iny oo 


spontaneously breathing babies with RDS. 7: 
Most babies breathe whilé being ventilated At 
ventilator rates of 30-40 cycles per minute this 1s 
usually asynchronous with the ventilator and may ın- 
crease the risk of pneumothorax or intraventnicular 
haemorrhage At faster rates babies spend more 
time breathing synchronously with the ventilator. 
Many do so continuously except when ‘disturbed.® 
Ramsden and Reynolds claim to base their 
ventilation technique on the time constants of their 
patients but describe no measurements of these. 
Measurements in ventilated premature babies are 
difficult and not practical for clinical use. They 
conclude that in general they follow the guidelines 
described in 1979 (slow rates with prolonged inspir- 
atory expiratory ratios).’ They state, however, that 
the use of slow rates and long inspiratory times in 
conditions other than severe RDS ‘is certain to 
cause severe hyperinflation with disastrous results’. 
As babies with severe RDS are the minonty 
presumably they would agree that this ventilation 
technique is unsuitable for most ventilated babies. 
Unlike the authors, we are unable to make an 
early diagnosis of the cause of the respiratory 
failure. Neither can we detect complete expiration 
visually. Assessment of the publications and our 
studies of neonatal ventilation leads us to believe 
that most babies with RDS are best ventilated at fast 
rates. We now tailor the ventilation to the severity 
of the baby’s illness by monitoring continuously the 
spontaneous respiratory timing, using this as a basis 
for the ventilator inspiratory and expiratory times. 
Thus as the lung disease improves spontaneous 
respiratory rate falls and the ventilator rate is 
reduced, eliminating excessive gas trapping. In our 
experience rapid rate ventilation often allows lower 
ventilatory pressures and does not cause overinfla- 
tion or carbon dioxide retention and the incidence of 
pneumothorax ıs low. Babies breathing at the same 
rate as the ventilator are more settled. 
Much more clinical research is required to eluci- 
date the appropnate ventilator settings for use n 
neonatal respiratory failure. 
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The review by Ramsden and reynolds must be 
_ welcomed as it providss a thovghtrul and, on the 

‘whole, >alanced assessment of our current know- 
ledge on how best to ventilate rewborn infants. As 
our knowledge 1s inccrmplete, hcwever, it is possible 
to examine the results of data available in a 
somewhat different lizkt and to adopt a different, 
aknovgh I consider ecually defersible, position. 

The authors are rightly critical of the trials that 
have bzen carried cut. This is imevitable as there are 
so mery variables, s3 tiat it is 2xiremely difficult to 
optan date that are tctally clear cut. They do not 
emptesise, however, taat the zwo studies cn which 
trey tase their presen’ position are equally open to 
critidsm. Their inal and now classic studies! 
purei~ explored the effects cf different vent:ator 
settings on blooč gases and found that with the 
ventifators then ava.lzble anc the relatively mature 
pabfes in the necnétal units (all had birth weights 
ove- 1000 g) oxygera.ion improved at relatively low 
respuratory rates end long inspiratory.expiratory 
(IE) ratios. Recen- studies, using similar ex- 
per.mental design bat with better ventilators and 
moc: immature -ztnes. have found that oxygenation 
and carbon diox de excretion cen be better at rates 
as ugh as 100 tc 12C/minute, although there s little 
evicence to suggest that rates above 60/mintte are 
bezeficial unless tte baby ıs making resp: ‘ratory 
effcrts that are out of phase with the ventilator ? 
The second study, from Professor Reynolds’ umt, 
shcwing that sba ~entilatcr mates led to umproved 
mertality, used. historical contols.* I know that the 
authors would te the first te admit that this 15 far 
frem ideal 

The authors place consclerable emphasis on the 
need to allow sufficient mme for expiration (and 
inspiration) ta sccur te avoic mevitable (elveolar) 
positive and expiritory pressure (PEEP) and allow 
maxır.al tidal 2xzkange to occur for a given inflatior 
aressure. Theis caim thet the time allowed for a 
volume change to occur must exceed three zmes the 
tme constant rs cpen to challenge. If, for =xample, 
cnly twice tre tine constant 1s allowed the caler- 
lated fall in tidal volume (13%) will be more than 
compensated tor by the increased respiratory rate, 


é Sorth M, Morley CJ Spontaneous mechanica, vent 
necnate Arch Dis Child 1986,61:1190-5 

7 Retnolds EOR Ventilator therapy In. Thibeault C 
GA, eds Neonaial pulmonary care Menls Par 
Wesley. 1979 217-36 


so that alveolar ventilation will nse rather 
It 1s also extremely unlikely that a PEEP | 
the inflation pressure will be ‘fraught witl 
The authors correctly point out that high 
lead to problems if used ın babies with nor 
and, even more, in those with airways ob 
High rate ventilation 1s not being recon 
however, for babies other than those wi 
idipathic respiratory distress syndrome 
wto have short time constants, the same 
that the authors make on the use o? long i 
times. Although the studies putlished 
from design faults,>’ it is interesting to nc 
fcund a reduction in the incidence of pneu 
maith high rates and not the reverse as pre 
the time constant model of Ramsden and } 

In conclusion, we consider that the evide 
able supports our current clinical practice 
mitial ventilator settings of 60/minute w 
ratio of 1.1 and inflation pressures of 18- 
babies with severe IRDS. If the baby fail 
on these settings and continues to make ri 
2ffort against the ventilator we increase t 
100-120 with IE ratios of 1:1-2.® If this n 
does not lead to an improvemert in oxyg' 
relatively rare event, we paratyse the | 
pancuronium and revert to rates of 60/mi 
rates are reduced as soon as the clinical co 
the baby permits. 
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Response 
C A RAMSDEN AND E O R REYNOLDS 


Department of Paediatrics, 
London 


University College, 


‘There are more {ways of killing a cat than choking 
her with cream’! 


We are delighted that our article has prompted such 
lively discussion and glad to have the opportunity to 
respond to some of the comments made by Pro- 
fessor Milner and Drs Morley and South. We 
certainly do not discount fast rate ventilation, as 
stated by the latter authors; rather, we wish to 
present arguments about the relation between venti- 
lator settings and lung mechanics that bear heavily 
on the selection of appropriate settings in different 
illnesses. 

We welcome support from both commentaries for 
our own reservations about the present day use of 
techniques derived from studies performed many 
years ago.” > and we certainly agree that these 
studies are open to criticism. We do not. however, 
understand Drs Morley and South's strictures about 
randomisation and changes with time. The questions 
that were addressed were to do with exploring the 
alterations in blood gases and other variables that 
took place after changes in ventilator settings in 
babies selected for study because of severe hyaline 
membrane disease (HMD). There would be no 
purpose in randomising the babies: the alterations in 
settings were, in fact, randomised. within the 
hypotheses being tested, and observations were 
made after a standard time. It is true. of course. that 
the use of historical controls in another study? was 
not ideal, as argued by Professor Milner. The 
reasons for adopting this approach were given at the 
time and also debated at length subsequently.” The 
data were, however, collected prospectively and the 
pathological studies performed ‘blind’. 

We think Professor Milner would concede that 
historical controls are better than no controls at 
all—a feature of some of the papers that Drs Morley 
and South believe we unfairly dismissed. In three of 
these papers,°"* Drs Morley and South draw special 
attention to the enrolment of large numbers of 
babies and to’ randomisation, but they seem to 
discount our concerns about the importance of 
diagnosis. We strongly challenge this stance. as 
argued in our article. 

We also do not accept Professor Milner’s asser- 
tion that the results of the recent trials are the 
reverse of those predicted from a consideration of 
time constants. These trials used inappropriately 









long inspiratory times in’ infants who d 
necessarily have bad HMD—a measure that can’ 
expected to have caused severe hype rinflation: 
reiterate that lumping all conditions together mi 
cause any beneficial effects in one illhess. tō be 
completely submerged by adverse effects in another, ; 
The results of trials of this sort can tell tis only that iF 
we were to ignore the diagnosis and ventilate all 
infants in the same way then fast rates may cause 
less pneumothoraces than slow rates. Where the 
diagnosis is not known (a problem that Drs Morley 
and South consider to be perhaps more common 
than we do) this information could be of value, but it 
is not really what we want to know when deciding 
how best to ventilate an infant who clearly has, say, 
severe HMD, meconium aspiration, or apnoea with 
normal lungs. 

We agree with Drs Morley and South that gas 
trapping is unlikely at fast rates in severe HMD and 
also with Professor Milner’s view that inadvertent 
positive end expiratory pressure (PEEP) amounting 
to 13% of peak airway pressure is unlikely to be 
harmful, but we think there is little evidence to 
support his statement that fast rates are being 
recommended only for infants with severe HMD. 
And even these infants. ventilated ene to 
Professor Milner’s protocol at a rate of 120/minute, 
which would yield an expiratory time of 0-27 
seconds, would be vulnerable to excessive inadver- 
tent PEEP if recovery began or secretions accumu- 
lated in the endotracheal tube.” Only one tgs might 
then be available for expiration and 30% or more of 
the peak pressure would remain as inadvertent 
PEEP. : 

We agree with both commentaries that the 
interaction between spontaneous and ventilator 
breaths is an important issue. We are puzzled, 
though, by Drs ? Morley and South’s suggestion that 
this effectively shortens time constants. Synchro- 
nous respiratory efforts may hasten the rate of 
change of lung volume. but efforts that are out of 
phase will have the opposite effect. Undoubtedly, if 
synchrony can be achieved by fast rates then this is 
an important benefit. We have discussed the paucity 
of data on this point. and we note that Drs Morley 
and South refer to their own recent paper! on this 
matter (published when our article was in press): 
this paper provides data only on a single infant. 
though a total of 20 are said to have shown similar 
results, 

We of course heartily welcome Drs Morley and 
South’s closing remarks. We do not think that the 
available information strongly favours any particular 
regimen. Our own regimen’! does not. incidentally, 
involve only the use of slow rates and long inspira- 
tions, as inferred by Drs Morley and South. We 











SAS a Response 


come back to our view that techniques of ventilation 
and .clinical trials should be sensitive to what is 
known. about lung pathophysiology and lung mech- 
S E y s ae 
anics and should not be undertakea as though the 
lung ia normal infants and in infants with all sorts of 
different illnesses may be expected 'o behave in the 
same way. 
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Anaemia and child health surveillance 


Sir, 

Professor Iingworth’s ‘state of the art’ review of iron 
deficiency anaemia! raised important issues of prevention 
but poses more questions than it answers, some of which 
are addressed in a recent Lancet editorial.” Should 
haemoglobin estimation be a screening test in childhood, 
and if so what technique should be used? What dietary 
Strategies might best prevent anaemia (and the accom- 
panying psychomotor delay)? There is also a wider 
question: what investigations should be available for 
children at primary care level, and should they be in 
general practitioner surgeries or clinics, or both? 

It would be good to see a consensus emerging from 
within the British Paediatric Association on these ques- 
tions to guide primary care practice. Some basic commun- 
ity research will be needed, however, to establish: (1) the 
best age to test for anaemia; (2) the most suitable 
technique to use and whether it will be clinic or central 
laboratory based: (3) the nature of the diet that leads to 
anaemia in different populations; and (4) the acceptability 
and practicability of a blood test as part of routine 
surveillance. Quality control is the stumbling block in 
establishing peripheral diagnostic facilities such as haemo- 
globin estimation, urine microscopy, and stool analysis, 
but the esculating demands on hospital laboratory services 
must surely point us in this direction. 
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Age specific xerophthalmia rates 
among displaced Ethiopians 


Sir, 


In his paper Dr Pizzarello reports the eye signs that he 
found in 1200 displaced Ethiopian children and that he 
attributed to vitamin A deficiency.! The results were 
analysed by sex and for age groups 0-6 years and 7-14 
years. The rates of Bitot’s spots and corneal xerosis in all 
groups. as well as those for keratomalacia and corneal 
scars, far exceeded those suggested by the World Health 
Organisation (WHO) as criteria for recognition of a 
public health problem. His conclusion that vitamin A 
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deficiency was a serious problem in those agéd 7-14. as 
well as in those aged 0-6. must not be allowed to go 
unchallenged. Interestingly enough, the first clear demon- 
stration of the lack of relation between Bitot’s spots and 
active vitamin A deficiency in school age children was 
carried out nearly 30 years ago in Ethiopia.“ This observa- 
tion has since been repeatedly confirmed from other parts 
of the world.’ * At least some of the Bitot’s spots in older 
children seem to be stigmata of vitamin A deficiency in the 
past,* and this may account for the rise in incidence with 
increasing age. commonly reported, as here. This is why 
WHO insisted that the subject group for prevalence 
surveys should be preschool age children? 

Another disturbing feature of this paper concerns the 
other criterion for coming to this conclusion—-namely, 
corneal xerosis (X2). During the many discussions that | 
have had over the years with other workers experienced in 
the ocular manifestations of vitamin A deficiency, it has 
always been agreed that X2 (as the most advanced eye 
change present) is quite rare, probably because it advances 
rapidly to keratomalacia (X3A or B). Furthermore. 
without a slit lamp it is usually difficult to know whether or 
not a cornea is xerotic. For these reasons X2 is included 
with X3A+B in the WHO criteria.” The high incidences 
for X2 reported here are most unusual. All of this is not to 
minimise the serious problem of the occurrence of vitamin 
A deficiency in refugee populations. Although the WHO 
guidelines have not been engraved on tablets of stone. they 
have been drawn up after prolonged and detailed consid- 
eration of the available evidence. They should be read 
carefully and followed strictly; if then they can be shown to 
be in need of revisions this will happen if new data 
necessitate it. 

Figures 1 and 2 have been incorrectly labelled. 
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Dr Pizzarello comments: 


I agree with Dr McLaren that the rates of xerophthalmia in 
the age group 0-6 far exceeded WHO guidelines but 
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„consider that the data support the presence of the disease 
in older children as well. Clearly. Beors spots do not 
always indicate the presence of active xerophthalmia in 
childfen over.6, a pat made in the criginal paper. The 
extem of severe:malactritioa in all age groups prompted 
me te examine childrea up to 14 in thi: population. [twas 
an unprecedented siteation, which | thought merited a 
wider sample size than normally uscd. 

: While Dr McLaren thinks that corneal xerosis cannot be 
diagnosed without a siit lamp, numereus other investiga- 
tors have reported corneal xerosis in prevalence surveys 
performed without a slit Limp. In fact. the WHO ‘Field 
guide to the detection and control of xerophthalimia’ states 
that “(corneal xerosis} is easily diagnosed and highly 
specific’ and makes ne mention of the use of a siht lamp to 
make this diagnosis! | feet confident in the diagnosis as 
stated in the paper 

Finally. and most disturbing, is the point made by Dr 
Mclaren that while the WHO guiiclises are not engraved 
on stone tablets, they should stand umil new data Secome 
available. The point of this paper i. to suggest that in 
severe disaster situations just such a revision may be 
indicated. [tis time fer this issue te be discussed in an open 
forum to prepare for the next dsaster, which most 
unwelcomely and usauredly will arise. 
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Meningitis presenting as hypertension 


Sir. 


l have just read the report by Waters and Gillis of 
meningitis presenting as hypertension, | A month ago Twas 
called urgently to see a child with hoemophilus meningitis 
who had developed severe hypertension. The hypertension 
wes cured instantly by using an appropriately sized 
spayamomanometer cuff. Reports mvolving blood press- 
ure measurement ia children shoul always give precise 
details of how the blood pressure was measured. 
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Meningitis cue to Haemophilus 
influenzae type b resistent to ampicillin 
and chloramphenicol 

Sir. 


The recent reper: by Fraise er el of muluply resistant 
Haemophilus infieenzae’' makes reference to two previous 





reports of resistance found in this organism from the 
United Kingdom’ and the United States.’ I suspect the 
authors did not take the time to read the reference for the 
USA. H they had it would have been clear that it was 
describing resistance in Australia, a country not casély 
confused with the USA. Even correct reading of the tithe 
should have made the error apparent. 

Chloramphenicol resistance is now widespread. includ- 
ing reports from Thailand.’ the USAS and the Caribbean.” 

Readers are entitled not only to accuracy of data but also 
to diligence and care of presentation. 
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Kevin FORSYTH 
Flinders Medical Centre, 
South Australia 3042 


Drs Fraise. Meeks, and Richards comment: 


We have read with interest the comments made by Dr 
Forsyth. We acknowledge that there was an omission if 
the introductory phrase of our paper. which should have 
read `... in the United States and in Australia” We do 
not believe a small omission such as this, however, changes 
in any way the validity of our report or the message it 
contains. 





This correspondence is now closed-—ed. 


Thrombotest values and effect of 
vitamin K administration for infants 


Sir. 


The finding of Garrow er al that Thrombotest values 
decline on the second day of life in breast fed Dabies but 
not in those who have received vitamin K at birth is 
important.! Fetal hacmorrhagic episodes, includmyg In- 
tracranial haemorrhage, are more common at 2 to 3 weeks 
of age than in the early days of the neonatal period ` ‘Thus 
the Thrombotest for babies at 2 weeks may also be useful 
to predict and manage vitamin K deficiency. 

We performed the Thrombotest (Thrombetest Owren, 
Eisai Co. Tokyo) for 437 babies at 2 weeks Of the 437 
babies. 263 were breast fed, 37 bottle fed. and 137 mixed 


fed. None of the babies had received vitamin K at any time 
before this study. A significant difference in the Throm- 
botest values of breast fed compared with bottle and mixed 
fed babies was obtained (mean (SD) Thrombotest values 
for breast fed babies=64-1 (20-0)%. for bottle fed=80-0 
(22-7)% . and for mixed fed=73-9 (21-2)% + p<0-01). Four 
of the 263 breast fed babies had Thrombotest values lower 
than 30% and these babies may be at risk from intracranial 
haemorrhage. 

We prescribed 2 mg of vitamin K» intramuscularly or 
orally to 125 babies (90 breast fed, five bottle fed, and 30 
mixed fed) who had low Thrombotest values of less than 
60% at 2 weeks. The mean (SD) Thrombotest values for 
babies with each feed before and two weeks after the 
vitamin K, administration were 48-3 (10-0)% and 88-2 
(17-4)% for breast fed babies, 52-4 (8-4)°% and 86-5 
(16-7)% for bottle fed babies, and 50-0 (6-4)% and 93-0 
(11-23% for mixed fed babies. respectively. Thus the 
administration of vitamin K increased Thrombotest values 
and may be effective for the treatment of vitamin K 
deficiency in babies who are breast, bottle. or mixed fed. 
The possibility of the spontaneous resolution of vitamin K 
deficiency cannot be absolutely excluded. Recently, 
O'Conner et al showed that oral administration of vitamin 
K is also effective for the baby with vitamin K deficiency.’ 
In our studies. 110 of the 125 babies who received vitamin 
K orally showed a similar increase in the Thrombotest 
values to those of intramuscular administration. 
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Neonatal malaria and obstructive 
jaundice 
Sir, 


We enjoyed reading Davenport's paper entitled “Neonatal 
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malaria and obstructive jaundice’ in this: journal. Wes. 


question the use of the term “obstructive jaundice”. In“ 


Davenport's case there was no extrahepatic obstruction 
with bile plug. We believe. therefore, that the tterm 
“cholestatic neonatal jaundice” should-be used ip ‘such a 
condition as we have suggested previously.” o 7 
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Department of Pediatrics, 

Haceuepe University Faculty of Medicine, 
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Dr Davenport comments: 


Although I can see the objection to the term ‘obstructive 
jaundice’! on the basis that a normal cholangiographic 
biliary tree is perfectly acceptable, | would like to justify 
the term on two counts. 

Firstly, it is a widely used and understood term and 
seems more elegant than the biochemically equivalent 
‘conjugated hyperbilirubinaemia’. It implies a certain 
pattern of liver function tests—that is, conjugated bilirubin 
concentration. high alkaline phosphatase activity, and near 
normal hepatic enzyme activities. 

Secondly, microscopically, canalicular cholestasis and 
intracellular biliary stasis point to a functional obstruction 
to the excretion of bile after intrahepatocellular conjuga- 
tion, albeit with a patent extrahepatic biliary tree. 

Thus it seems that the term can be retained with some 
justification on pathological grounds.” 
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l British paediatrics 
Child abuse- 


Two draft documents, ‘Child abuse: working 
together for the pretection of children’ and “Child 
abuse: working together—a guide to interagency 
cooperation’, have receatly been referred to the 
Brit sh Paediatric Association (BPA) by the Depart- 
mert of Health and Social Security (DHSS). The 
BPA welcomes these documents, which provide 
helpful guidelines for professional agencies, but 
considers that they underestimate the vital role of 
paediatricians, whe usually hold the key position in 
the diagnosis of child abuse and neglect. The DHSS 
recommendations should therefore be amended to 
encourage staff in accident and emergency depart- 
ments to seek paediatric advice rather than refer to 
other specialist colleagues who may be more fam- 
iliar with the specific injuries than with the problem 
as a whole. In mary cases continuing paediatric and 
child psychiatric support is also vital. 

The suggested change in name of the “Child 
Abuse Register’ to the ‘Child Protection Register’ 
wiil, the BPA hopes, reflect a shift in emphasis 
towards identifying children at risk. Information on 
the register should be reacily available at all times to 
ali medical staff who treat children. 

The role of the community child health services is 
acknowledged in the draft documents, and the BPA 
believes that the increasing number of consultant 
paediatricians who have responsibilities for com- 
munity child health wil enable the community 
service to provide the necessary support and sur- 
veillance at a specialist level. The consultant should 
also act as the link between health, social, and 
education services. Each school should have a 
ramed doctor who would be notified of children at 
risk in the school. The proposal for increased 
involvement of general practitioners in child abuse ts 
welcomed by the BPA, but it is essential that they be 
adequately trained. 

Case conferences should be attended only by 
chose working with the child and the family, whe can 











give first hand information and focus on the interests 
of the child. The social worker should be accompa- 
nied, however. by a senior who is able to make 
decisions about management. The time needed to 
attend case conferences must be taken into account 
in assessing the workload of consultant paediatri- 
cians and their staff, and secretarial help must be 
provided if the proceedings of the conference are to 
be properly recorded. Although parents must be 
fully informed of the results of case conferences. the 
BPA does not consider that parents should normally 
attend, 

The BPA wishes to retain the area review 
committee system under the social services depart- 
ment rather than set up joint consultative commit- 
tees, which would have no legal status or responsi- 
bility. 

Detailed arrangements for dealing with child 
sexual abuse need to be worked out locally and a 
BPA joint standing committee with the British 
Association of Paediatric Surgeons is currently 
drawing up a suitable scheme. Examination of 
children suspected of being sexually abused should 
be carried out in hospitals or health centres rather 
than in police stations, and paediatricians whe 
perform these examinations must be adequately 
trained to collect forensic evidence. 

The BPA recommends an increase in the number 
of special centres with experience in particular types 
of child abuse. They might, for example. be 
established on a regional basis to advise on difficult 
cases and promote education and training. 

These documents are accepted by the BPA as a 
guide to good practice but their recommendaetiors 
could be ignored when expedient. They should not 
be used as substitutes for legislation to protect 
children. As always. developing an effective service 
has resource implications and these must be recog- 
nised. 

A D M JACKSON 
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Simonsen & Weel care.. oe 
about Neonates. __.” 


Monitoring for Neonates 
The introduction of the Neopack range 
of Neonatal monitors, each based on the 
unique Neoscope, now means that all 
known neonatal monitoring applications 
can be catered for. From the simple 
Diascope 1, through to the most 
sophisticated combinations of monitors 
from our extensive range of Simonsen & 
Weel monitors help to care for neonates. 


























Pulse Oximetry for Neonates 
With the purpose built neonatal sensor 
the Criticare is ideal for the continuous 
monitoring of oxygen saturation in the 
newborn. This simple to use reliable 
monitor, gives a clear digital display of 
the %0, Saturation and pulse rate, all in 
a compact, portable and mains/battery 
operated unit. 
















Incubators for Neonates 
A safe, stable controlled environment is 
needed for the premature infant. The 
Ameda range of incubators offers a wide 
choice, with the Amelette and Amecare. 
For those occasions when a closed 
incubator is not required the Ametherm 
represents a real alternative. 















Simonsen & Weel Ltd, 
Ruxley Corner, Sidcup, Kent DA14 5BL. 
Tel: 01-309 0433. Telex: 896328. 
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Pediatric Dermatology 
Advances in Diagnasis and Treatment 
Editors: R, Happle, Nijmegen; 

E. Grosshans, Strasbourg 

1987, 103 figures, 45 tables. IX, 196 pages. 
Soft cover DM 86,~. ISBN 3-540-16991-1 


‘his book deals with prenatal diagnosis of 








e skin diseases, skin problems in 
the napkin area, early operative treatment of 
giant pigmented nevi, differential diagnosis of 
alopecia in children, and the pros and cons of 
the application of oral synthetic retinoids in 
children. 
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Manual of Adult and Pediatric 
Medical Oncology 
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mem of Tumors of Special Significance in 
African and Asian Countries. ~ Appendices, 






Cancer in Children 


Clinical Management 
Editors: P, A. Voûte, A. Barrett, 
H. J.G. Bloom, J. Lemerle, M, K. Neidhardt 


2nd revised and enlarged edition. 1986. 

118 figures, XVIH, 365 pages. Soft cover 

DM 78.~. ISBN 3-540-15342-X 

Different treatment strategies are discussed, 
the importance of interdisciplinary multimo- 
dality therapy is stressed, and, where appro- 
priate, an approach to treatment is recon- 
mended. The first part concentrates on 
general considerations, while the second part 
offers a systematic description of tumor sites. 


Springer-Verlag 
Berlin Heidelberg New York 
London Paris Tokyo 


latz 3, 12-1000 Berlin 33-175 Fifth Ave., 
0M0, LISA - 28, Lucke Stre dford 






Pediatric Imaging 
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Based on more than 20,000 pediatric CT 
examinations, with a follow-up time often 
exceeding ten years, the book aims to bridge 
interdisciptinary gaps and help radiologists, 
pediatricians and neurosurgeons solve the 
various problems of pediatric neuroradiology 
that frequently confront them. 
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Diagnostic Pediatric Imaging is a case study 
teaching manual presenting radiographs and 
examples of other imaging modalities from 
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This book offers a comprehensive survey of 
current knowledge on the diagnosis, conser- 
vative and surgical management and indica- 
tions of congenital hip displacement. 
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Pediatric Neurosurgery 


Head Injuries in the Newborn 
and Infant 


Editors: A. J. Raimondi, Chicago; M. Choux, 
Marseille; C. dì Rocco, Rome 


1986. 108 figures. XI, 292 pages, (Principles of 
Pediatric Neurosurgery). Hard cover 
DM 118,-. ISBN 3-540-96208-5 


Head injuries are one of the most frequent 
and relevant causes of brain damage and 
death in the newborn and infant. This 
volume, the first in the series Principles of 
Pediatric Neurosurgery, develops a rationale 
for presenting the different age groups indivi- 
dually, thereby accentuating the fact that 
specific age groups have very different epide- 
miologies, prognoses, and treatment alterna- 
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helps to maintain the normality of life 


Archives of Disease in Childhood, 1987, 62, 543 


A new editor 


Dr M L Chiswick has been appointed joint editor of 
‘The Archives’. For the past 11 years he has been 
consultant paediatrician to the Northwestern Re- 
gional Perinatal Centre at St Mary's Hospital, 
Manchester. 

Malcolm Chiswick has made important contribu- 
tions to research, education, and the organisation of 
patient care. His MD thesis on the development of 
pulmonary surfactant showed how an animal model 
could provide an insight into neonatal physiology, as 
well as the importance of careful design before a 
study starts. His investigations into the causes and 
prevention of perinatal morbidity have emphasised 
that obstetricians and paediatricians need to share 
clinical experience. He is chairman of the standing 
joint committee of the British Paediatric Associa- 
tion and the Royal College of Obstetricians and 
Gynaecologists, secretary of the British Association 
of Perinatal Medicine, and secretary of the Royal 
College of Physicians Working Party on Neonatal 
Services. He has been the editor of two editions of 
Recent Advances in Perinatal Medicine, and pub- 
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lished books on neonatal medicine. During the past 
two years he has been associate editor of The 
Archives of Disease in Childhood. 

His extensive experience in research and clinical 
care of older children and newborn infants, together 
with his skill as a writer should ensure that “The 
Archives’ has an editor of the highest calibre. 


Editors of the Archives: 


Hugh Thursfield and Reginald Miller 1926-33 
Charles Harris and Alan Moncrieff 1934-38 
Alan Moncrieff and Richard Ellis 1939-45 
Richard Ellis 1946-47 
Richard Ellis and Philip Evans 1948-49 
Philip Evans and Ian Cathie -1950-54 
Ian Cathie and Richard Dobbs 1954-63 
Richard Dobbs and Douglas Gairdner 1964-69 


1969--79 
1979--§2 
1982-87 
1987— 


Douglas Gairdner and Roger Robinson 
Roger Robinson and Roy Meadow 
Roy Meadow and Bernard Valman 
Bernard Valman and Malcolm Chiswick 
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Respiratory syncytial virus and the infant immune 


response 


The pattern of disease caused by respiratory syney- 
tial (RS) virus is distinctive. Severe ower respira- 
tory tract infection, commonly bronchrolitis, is most 
prevalent among infants between | and 6 months of 
age. Primary infection outside of this age range is 
fairly common and well documented, but both 
neonates and childrea tend to handle the virus 
more successfully. Ore infection is insufficient to 
engender complete protection. but the severity of 
disease diminishes with successive infections as the 
child grows older.' 

The search for an explanation of this unique 
epidemiological pattern has centred o3 the infants 
immune response: effectively, all mothers will have 
encountered this ubiquitous virus and vulnerable 
infants passively acquire maternal immunity both 
ransplacentally and, in some cases, through col- 
ostrum and breast milk. In addition, they are 
capable of mounting their own primery local and 
systemic responses. For babies who develop bron- 
chiolitis the complex interaction of these passive and 
active defences results in an aggregete response 
insufficient to protect the lung from damage. Recent 
research has revealed several subtle defects, some 
age related and some RS virus specific, which 
together may begin to explain why patients with this 
virus fill our paediatric wards each winter. 


Transplacental antibody 


Babies acquire serum antibody passivel from their 
mothers, and there is evidence that high maternal 
antibody concentrations may protect- The inci- 
dence of severe infection rises, however, from the 
second month of life when concentratiors of mater- 
nal antibody in infant serum are stil high. No 
satisfactory explanation for this phenomenon is yet 
available, but there are several ways in which 
maternally acquired antibedy may be madequate. 

It has been suggested that protection of the infant 
lung against RS virus is mediated by antibody of the 
IgG3 subclass. IgG3 forms a minor component of 
the antibody acquired transpiacentally. aas a short 
half life, and declines to a nadir in infart serum at 
four to six weeks of life.? Acute serum samples from 
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infants infected with RS virus have been found to 
contain IgG3 anti-RS virus antibodies, albeit at low 
concentrations, but it might be argued that these 
have declined below a threshold necessary for 
protection.’ Alternatively, transplacentally acquired 
antibody may lack specificity for the strain of virus 
infecting the infant. RS virus is not monotypic and at 
least two subtypes have been described that have 
co-circulated during recent years.° Studies in ani- 
mals indicate that cross protection does occur but 
does not correlate with neutralising antibody con- 
centrations and may depend on cross reactive cell 
mediated immunity, which does not cross the 
placenta.® 

To protect the infant, antibody present im the 
blood must gain access to the site of infection. 
Enhanced transudation of serum immunoglobulin 
on to the mucosa occurs during the early inflamma- 
tory response to virus. Exposure of human mac- 
rophages to RS virus, but not influenza virus, 
stimulates production of an interleukin 1 inhibitor, 
which in vivo may delay inflammatory changes at 
the site of infection and thus hinder mobilisation of 
serum antibody.’ 


Bronchiolitis and breast feeding 


Immunity to RS virus may also be acquired passively 
from the mother through breast milk, and breast 
feeding reduces the risk of lower respiratory tract 
disease.* Colostrum and milk contain large amounts 
of IgA antibody, some of which is RS virus specific, 
and breast fed but not bottle fed neonates have [gA 
in their nasal secretions, which is probably passively 
acquired. Lower concentrations of anti-RS virus 
IgG antibodies are also found in milk and RS virus 
reactive T lymphocytes are present in the colostrum 
of up to 40% of mothers. Mothers of infants with 
severe RS virus bronchiolitis were no more likely, 
however, to have low anti-viral IgA or IgG antibody 
concentrations or lymphocyte reactivity in their 
colostrum and milk than mothers of infants with 
mild disease or infants of similar age with no 
evidence of infection.? Animal studies have indi- 
cated that breast feeding may accelerate the matura- 
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tion of the infant mucosal immune response, but in 
human infants we have found that nasal antibody 
responses in breast and formula fed infants with RS 
virus infection were similar both in timing and 
concentration. The mechanism of protection 
afforded by breast feeding thus remains obscure. 


The infant’s systemic immune response 


Detailed recent comparisons of serum antibody 
responses of infants and older children have shown 
no significant qualitative differences in either im- 
munoglobulin subclass or antigenic specificity.!° ™ 
After primary infection with RS virus, however, 
serum antibody responses of infants are less efficient 
than those of older children. Some fail to respond at 
all and the low level and inconsistency of their 
systemic response probabl aly contributes to their 
vulnerability to the virus. The poor serum anti- 
body response of infants may, at least in part, result 
from an tmmunosuppressive effect, of transplacen- 
tally acquired maternal antibody.!* 

Cell mediated immune responses are likely to be 
of considerable importance in recovery from infec- 
tion as suggested by the severity of infection in 
patients with congenital T cell defects and by studies 
of cytotoxic T lymphocytes ın animal models. ! 
Unfortunately, ethical and technical difficulties in 
the collection of blood samples from infants have 
restricted the range of investigations and further 
studies of human infants are required to assess their 
ability to mount a cytotoxic T cell response and 
assess its relevance to the pathogenesis of infection. 


Local responses in the respiratory tract 


While it ıs clear that high concentrations of nasal 
antibody protect adult volunteers against RS virus 
infection!* and stopping of virus shedding in the 
nasal secretions of infants coincides with the appear- 
ance of sIgA antibodtes,'> the effect of local immune 
responses on the pathogenesis of virus infection of 
the lung has not been established. Measurement of 
nasal responses may have little relevance to lower 
respiratory tract infection and we have failed to 
detect any discernible relation between concentra- 
tions of nasal virus and severity of chest infection in 
RS virus infected infants (unpublished results). 
Nasal secretions are, however, accessible and may 
give a picture of the general level of mmunorespon- 
Siveness in the infant. 

Local, like systemic, responses are sluggish in the 
very young. This poverty of response may be 
particularly dangerous as nasal interferon'® and IgM 
antibody responses in RS virus infected infants are 
considerably lower than those in infants of the same 


age infected with other respiratory viruses (unpub- 
lished results). Suppressed local responses may 
reflect the mmmunosuppressive abilities of RS VITUS, 
described by Domurat!’. 

Although these subtle defects may render -young 
infants particularly vulnerable to RS virus infection, 
other factors seem to determine the outcome of 
individual infections, as neither nasal interferon nor 
secretory antibody responses correlate with disease 
severity (unpublished results). Welliver et al, 
however, report an association between early and 
high nasal anti-RS virus IgE antibody secretion and 
lower respiratory tract disease.'!® They have pos- 
tulated that bronchiolitis results when a suppressor 
cell defect in RS virus infected infants leads to 
uncontrolled local IgE synthesis, degranulation of 
mast cells, and bronchoconstriction. Unfortunately, 
antigen specific IgE assays have proved difficult to 
establish elsewhere and these exciting results have 
not been confirmed in other laboratories. 
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Lower limb deformity and prevention of scoliosis- in- 


cerebral palsy 


Sustained motor delay, muscle imbalance, or re- 
stricted movement precede the musculoskeletal 
deformities which complicate many neuromuscular 
disorders. Infantile alignments, anteversion of the 
femoral necks, torsion of the tibia and coxa valga 
are retamed,' and infantile postural asymmetry 
induces a structural asymmetry which lasts several 
years in normal children,” but persists as scoliosis, 
pelvic tilting, windswept deformity, and hip disloca- 
tion in those with neuromuscular disorders.? Spas- 
ticity and muscular hypotonia can coexist:* in the 
former muscle imbalance produces shortening, or 
contracture of the stronger muscles, elongation of 
the weaker muscles, and restricted joint movement. 
Hypotomia causes lax joints and flat feet. 

Contractures seldom occur without hypertonia, 
and seldom present in the 11% of ‘clumsy’ children 
who have a previously unrecogmsed mild cerebral 
palsy but are common in quadriplegics, with 
neurological signs and additional handicaps.° For 
those who teach themselves to stand before the age 
of 3 the prospects for walking unaided are good,’ 
and only about 25% of the spastic and mgid 
contractures in this group require surgery,® usually 
of the calf and hip adductors. 


Walking or potentially walking children 


If adequate changes in posture (active or passive) 
and weight bearing (using a standing frame if 
necessary) are begun early the skeleton will be 
appropriately stressed. Improving quality and 
quantity of voluntary movement is not so easy 
because mobile children chose efficient, rather than 
normal looking, ways of moving and reserve their 
inefficient ways for visits to the clinic, this explains 
why their anteversion and other torsional abnor- 
malities persist 

A variety of splints and calipers have been devised 
which attempt to control leg posture and muscle 
imbalance without affecting mobility. Piedro boots 
(£37-00 to £43-00 depending on size) stabilise the 
flat rolled out feet which accompany hypotonia and 
persistent anteversion Medial sole and heel wedges 
(£3-00 each), possibly floated outwards (£5-00), may 
be added. A below knee outside iron (£34-00), 
round heel socket (£13-00), and imside T strap 
(£9-00) will support a lax ankle or counteract 
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peroneal overactivity. Overaction or early contrac- 
ture of calf muscles may be controlled by a 90° 
backstop to prevent plantarflexion of the boot If 
the foot is not dorsiflexed the child’s heel remains 
high and produces a horizontal crease around the 
upper boot heel; an internal strap to restrain the 
heel 1s needed to hold the foot in place The plastic 
Ankle-Foot Orthosis (£80 00) is moulded to fit the 
contours of the calf, heel, and sole, and is worn 
under ordinary stockings and shoes to reduce 
plantarflexion and control foot posture (The prices 
quoted were current in December 1986.) 

Serial below knee plastering to reduce established 
calf contracture was abandoned in the 1960s, as the 
force applied produced flat ‘rocker bottom’ feet Its 
use in treating equinus gait without contracture has 
continued,’ and has been extended to treat early 
contractures and equinus postures. Controlled 
tnials'® |! have shown reduction in equinus lasting 
six months, with improved gait for up to one year. 

Non-sedative muscle relaxants such as baclofen 
improve voluntary movement hindered by hyper- 
tonia,'? and the new liquid formulation (5 mg/5 ml) 
permits fine adjustment of the dose in infants 
Relaxants may be used in conjunction with appli- 
ances to control hypertonia, but the combination of 
hypertonia, trunk and limb hypotonia, and weak- 
ness ın many children means that results are 
unpredictable. 

Mild hip adduction/internal rotation/flexion pos- 
tures of the hips and flexion contractures of the 
knees are not easily influenced by small light 
appliances and are best tolerated provided they are 
neither worsening nor seriously interfering with free 
walking Passive hip abduction of less than 30° is one 
factor which starts spontaneous dislocation and must 
be dealt with surgically 


Non-walking children 


In severely handicapped children neither passive 
movement nor induced active movement can ever 
replicate the normal child’s repertoire of daily 
movements, but they need frequent changes in 
posture to offset the continuous decerebrate or 
decorticate postures. Where little voluntary move- 
ment exists, appliances which maintain a posture at 
the expense of mobility are acceptable, and often 
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take the-form of special edaptations to the child’s 
chair. Usually, the ch Ic’s contractures are best dealt 
with surgically as pocr trunk control is exacerbated 
by muscle relaxants. end without specific muscle 
relaxation or elorgacion there is [ctle chance of 
maintaining alternative postures and thereby pre- 
venung future defornity. 

Scoliosis, pelvic obliquity, anc ‘windswept hips’ 
affect both hypotonic and hypertonic profoundly 
retarded children. Acducted hips dislocate first. The 
initiating postural asymmezry! can be controlled by 
a flagiocephaly aeimet’~ ard by plastic fcam 
moulds, combined with early prone lying and 
symmetrical active mcvement treatnent,'> which 
should be begun in the ficst year before structural 
changes occur. Once these are present, the hip and 
pelvic pcsition need. 70 >e controLed by special 
chair adaptations, prone fying apparatus, standing 
frame, and wedged cushions between the knees, 
using a lerge towel as a sl ng to keep the adducted 
hip in atduction when ly ng supine both day and 
nigkt. Adductor temotomy or obturator neuro- 
nectomy may be mecessary to atain adequate 
abductions as this reduces the chance of posterior 
hip dislocation and -mprcves sitting posture. 

Apparatus which contro.s head, pe.vis, and lower 
limb asymmetry also affects trunk postural mechan- 
isms and thus deal vith s mple correctable (postu- 
ral) scoliotic curves. Deteriorating, complex, and 
fixed curves, how2ver, require the special clinical 
and orthotic expertise effcrdec by a scoliosis clinic. 
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Survival after balloon atrial septostomy for complete 
transposition of great arteries 


Q MOK, F DARVELL, S MATTOS, T SMITH, P FAYERS, M L RIGBY, AND E A SHINEBOURNE 
Department of Paediatric Cardiology, Brompton Hospital, London 
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SUMMARY Mortality before surgery must be taken into account when comparing the surgical 
mortality of atrial redirection procedures (Mustard’s or Senning’s operation) and the arterial 
switch operation for patients with complete transposition. This is because the switch operation is 
usually performed within the neonatal period or early infancy but Mustard’s or Senning’s 
operation usually after 4 months of age. The outcome of balloon atrial septostomy was therefore 
assessed in all 102 infants with transposition of the great arteries (plus or minus associated 
anomalies) who underwent the procedure at our hospital in the 10 years from January 1975 to 
December 1984. We considered the procedure to have been unsuccessful if the patient died from 
any cause (including other surgical procedures) between the septostomy and subsequent 
interatrial repair (Mustard’s operation) or arterial switch operation. Eighteen patients died, 
although in only two was this as a direct result of the septostomy. 

Statistical analysis showed that low weight, presence of a persistent arterial duct, and 
coarctation of the aorta were significant risk factors. Early survival of infants with transposition 
of the great arteries has been dramatically improved after the introduction of balloon atrial 
septostomy.'~> Nevertheless, there is considerable attrition before definitive repair, which must 


be included in the prediction of overall outcome.*” 


After the description of Mustard’s!' and Senning’s!? 
operations for patients with complete transposition 
these surgical procedures became the standard 
treatment. They carry a fairly low operative risk”? 
when there ts an intact ventricular septum. Opera- 
tive mortality and the risk of late complications are 
greater when there is an associated ventricular 
septal defect. The two operations are usually per- 
formed between the ages of 4 and 8 months, or later 
in patients with a ventricular septal defect who have 
had palliative pulmonary artery banding. The ar- 
terial switch!* 5 is now preferred in some centres, 
mecluding our own. Because the arterial switch 
procedure ts performed in the early neonatal pernod, 
when there 1s an intact ventricular septum, or during 
early infancy, when there is an associated large 
ventricular septal defect, mortality before definitive 
surgery is of paramount importance when compar- 
ing surgical results of atrial redirection or anatomic 
correction. 


Patients and methods 
Case records and catheter data of all infants with 
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transposition of the great arteries who underwent 
balloon atrial septostomy at our hospital between 
January 1975 and December 1984 were examined. 
Only infants with atrioventricular concordance and 
ventriculo-arterial discordance were included. Thus 
those with an imperforate atrioventricular valve, 
absent atrioventricular connection, double inlet 
ventricle, common atrioventricular valve or double 
outlet mght ventricle were excluded. 

Of the 114 case records of infants admitted with 
transposition of the great arteries (up to December 
1984), eight were excluded as septostomy was not 
performed. In six patients an artenal switch pro- 
cedure was performed. Four are alive and well. Two 
of these patients, who had presented late to the 
hospital, died ın the postoperative penod aged 4-5 
and 16 months. One patient, with a large secundum 
atnal septal defect, ventricular septal defect, and 
coarctation, did not require septostomy, had repair 
of coarctation of the aorta and pulmonary artery 
banding at 2 months, and is alive and well after 
Mustard’s procedure at 5 months. The remaining 
child with intact atnal septum, ventricular septal 
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defect, and left ventricular outflow trect obstruction 
is alive and-well after sy:temuic-pulmanary shunts at 
3 months and 3-5 yeers As these petients did not 
‘undergo balloon étrial septoscomy “hey were ex- 
cluded from this stad; , which addresses the question 
of outcome after seftostomy. Four were exciuded 
because the case notes coud not be traced, although 
catheter data were ava lable. This left 102 cases in 
the study. 

Ballocn septostomy was consicered to be a 
success if the paticn: went on o a definitive 
proceduze (usualy a Mustard’s operation) and a 
failure iz they died after the procedure but before 
an atrial redirecuion srccedure or arterial switch 
procedure whether or aot an atal septectcmy 
(Blalock-Hanlon operation}! was performed 
Actuarial analysis vas used to in-estigate overall 
survival. Patients were witadrawn ‘dive’ on reaching 
definitive surgery .° Dife-ent variab es were assessed 
retrospectively anc “he significacce of each on 
surviva. was anal7sed using the Mann-Whitney 
U test and ¥? tesz,  eppropriate Each variable was 
examined separetely, but this doesnot imply that, 17 
interaction were to change this variable and no 
other, survival woulc necessarily be altered in the 
manner predicted." 

The variables eralaated wee age, weight, 
haemcglobin concentreton at the time of septos- 
tomy, the operatcr, time taken for the procedure, 
the us2 of prostaglaniir infusion tefore sepiostomy, 


Table 1 Comparisens cf varicbles ininfants undergoing a 
succeszful or faved balloon amial ser tostomy. Values are 
mediats or No(%) 








Vanalves Stocesful Cosuccessful p Value 
operar an œeration 
(ree 34a)T (2=18)t 

Haemogjobin i- 50 B 80 NS* 
Oxyger. tennon 

Befare -0 350 NS* 

Afte: 390 490 NS* 
pH 

Befcre TE 736 NS* 

After 7 3€ 730 NS* 
Duration of 

procedure 

(mms) +5 Qe 37 50* NS* 
Age (days) 45) 250 NS* 
Weight (kg) 34 310 <0 as* 
Ventticular septal 

defect 42 G0) 7 (39) NS7 
Pziert arterial 

dust Az 53) 18 (100) <0-01¢ 
Coarztation * "2 4 (22) <0-025+ 
Left ventricular 

cacflow tract 

obstruction 405 307 NSH 





NS=Not ggnificaat 

“Mann-Whitney U tect 

tincomplere data avalatie Or haemoglobin, oxygen tension, and pH 
‘Test 


and the presence of associated anomalies. The latter 
incinded ventricular septal defect, persistent arterial 
duzt, left ventricular outflow tract obstruction, and 
coarctation of the aorta. Ranges of values are shown 
in Table 1. The severity of left ventricular outflow 
trect obstruction was based on the gradient between 
lett ventricle and pulmonary artery. It was regarded 
as mild if the gradient was less than 30 mm Hg and 
moderate to severe if higher. Gradients of up to 
3C mm Hg may simply reflect excessive flow across a 
relatively normal left ventricular outflow tract. 


Results 


Cf the 102 infants with transposition of the great 
acteries who underwent a septostomy during this 
period of study, 18 (18%) died before interatrial 
repair or arterial switch procedure (Table 2) 
Actuarial analysis of the data in Table 2 1s illustrated 
in Figure 1 with confidence limits of 95%. All deaths 
ocurred within six weeks of septostomy Of these, 


Table 2 Tıme intervals from septostomy, showing number 
sf patients withdrawn from study each week 


dnterval since 
sseptostomy 
(weeks) 


No of pauents who 
died in this interval 


No of patients withdrawn 
in this interval” 


1 
1-2 
2-3 
34 
45 


a eS) 
— EN] we 





*Second column indicates patients withdrawn alive durmg thes time for 
Mustard’s operat.on 
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Fig 1  Actuanal analysis of survival each week after 
balloon septostomy, with 95% confidence limits Patients 
were withdrawn ‘alive’ at the ime of a corrective procedure 
Withdrawal of patients ‘dead’ includes only patients dying 
before a corrective procedure Deaths at surgery are not 
included. All patents had been subjected to a further 
corrective operanon within two years of balloon atnal 
septostomy 
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12 occurred within the first week and three within 
the second week of septostomy. There were 53 
patients with complete transposition and intact 
ventricular septum. Ten of these (19%) died before 
‘corrective’ surgery. 

Low weight was the only measured variable that 
was considered to have a significant effect on 
outcome (p<0-05). The distribution of weight for 
success and failure (death) is seen in Figure 2. 
Histograms show a greater variance of weight in the 
group in whom septostomy was successful than in 
those in whom it was unsuccesful 

The presence of a persistent arterial duct had a 
deleterious effect on survival (p<0-01). Coarctation 
was also a significant msk factor (p<0-025). The 
cause of death in the 18 patients who died before 
interatrial repair or arterial switch is shown in Table 
3. Two patients died as a direct result of the 
procedure and one as a result of a tear of the 
tricuspid valve. The other patient had a ventricular 
septal defect and the catheter was inadvertently 
passed through the ventricular septal defect and into 
the left pulmonary artery. This was mistaken for a 
pulmonary vein. Attempted septostomy resulted in 
a tear of the ventncular septum with acute, com- 
plete heart block and death. At necropsy, the 
ventricular septum had been ruptured and the 
atrioventricular node bisected. 

In three patients balloon atrial septostomy did not 
result in an adequate increase in artenal oxygen 
tension. Elective atrial septectomy was performed, 
but these patients died in the perioperative period. 
Four patients had an apparently adequate septos- 
tomy but died after subsequent repair of coarctation 
of the aorta. In no way was death directly related to 
septostomy, but their deaths still reflect attrition 
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after this procedure. In our view, such patients must 
be included in the overall assessment of mortality. 

The three patients who developed necrotising 
enterocolitis were all severely cyanosed and had, 
developed a metabolic acidosis at the time of 
catheterisation. Whether or not enterocolitis would 
have developed in the absence of cardiac cath- 
eterisation and septostomy ıs not known. Infenor 
caval vein thrombosis with venous engorgement of 
the intestinal wall was not excluded in this group 
Other causes of death included meningitis and a 
cerebral infarct. It is not known if these illnesses 
were the direct result of cardiac catheterisation, 
and angiography or septostomy, or both. 

The patient who arrested after septostomy was 
already severely hypoxic and acidotic before septos- 
tomy, and death may have been the inevitable 
outcome whatever was attempted. This also applies 
to the patient who died from aspiration and the 
infant with progressive acidosis after a technically 
adequate septostomy 

It is of some encouragement to the Girdiolapii 


Table 3 Causes of death after balloon septostomy for the 
period 1974-1985 Total No of septostomies=102 


Post-repair coarctation + persistent artenal duct 
+ pulmonary artery band 

Necrotusing enterocolitis 

Attempted surgical septectomy 

Cerebral infarct/meningitss 

Cardiac arrest before septostomy 
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Fig 2 Frequency distribution of weight at time of septostomy, success (dotted lines) and failure (continuous lines) are 


shown separately. 
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that of the 18 deaths, omy two occursed as a direct 
1esult of-the procedure. Tk2 balloon <tnal septosto- 
-mies were performed by a total of aine different 
„operators, and the two deachs both occurred after 
procedures by doctors ir training, though they were 
supervised by a senior staff membe. 


Discussioa 


The samz risk factors were evaluated in detailed 
analyses by Leanage et ai ° and Powell et al.” Our 
finding. are in agre2ment with these studies and 
others im that coarztaticn znd persistent artenal duct 
were found to be sigrifieant risk factors.1 7° !8 19 
Analyses by Leanage ana Powell aso showed that 
age of septostomy, relativ2 anaemia. the presence of 
a large ventricular seprl defect, absence of left 
ventricular outflcw trect obstruction, and pulmon- 
ary hypertension. <ffected survived. These latter 
factor: were found zo be insignificent in our study. 
This may be attribitec to the smaller number of 
patiertts and incomplete data for some vaziables 
Other studies have shown that cerebrovascular 
accidents and cere drzl abscesses occur after 
septostomy,”° 7! as wes szen in three of our patients. 

Of note was that prostaglandin E; infusions did 
not significantly affect iortality. This may indicate 
that the condition of the patient before the balloon 
septcscomy does no- affect the subsequent result 
and no patient is toa sicx to 2enefit from the 
procedure.” 

Tre outcome of balloon atrial eptostomy should 
be ccnsidered abng with that of Mustard’s or 
Senriag’s operatom cr the arterial switch when 
considering overall survivai. Alttough it is not the 
purpcse of this paper to comment directly on the 
long term resuks of the various operations available, 
we have provided smfficient incormation for the 
hypo-hetical considerations of the surgical approach 
to "r2atment. 

We have described the actuarial survival of infants 
wrn complet2 sransposition ater balloon atrial 
septostomy Most cf me d2aths eccurred within two 
wezks and all witam six weeks. As we have 
ercphasised, in simple transpcsition of the great 
arteries the artera! svitch procedure is performed at 
a "Younger age than vlustard’s >r Senning’s opera- 
tion. Mortality tere surzery istherefore important 
when assessing sarzical resuls. In patients with 
incect ventnculer septum the neonatal switch opera- 
tion is usually ferzormed within the first two weeks 
af life. We dò not know if this cperation would have 
prevented all tie early deaths after septostomy. It 
seems unlikely in that the cau-es of death included 
n=crotising ent2reccLtis. acidcsis, overwhelming 1n- 
fection, and cerebrovascular accidents, conditions 


that may have progressed to death irrespective of 
any therapeutic intervention. The time in which 
these patients were treated largely predated wide- 
spread adoption of the arterial switch procedure for 
transposition both with or without a ventricular 
septal defect For this reason Mustard’s operation 
was the only corrective procedure considered in 
most patients. 

Finally, ın any hospital based series ıt 1s pertinent 
to ask whether the infants undergoing balloon atrial 
septostomy are representative of all children in the 
community with transposition of the great artenes 7 
It 1s the policy of the paediatric cardiologists at our 
hospital to hold joint clinics with paediatricians in 
district general hospitals in the hope that such 
contact might facilitate early recognition and trans- 
fer of patients. We believe, therefore, that most 
children with transposition of the great arteries from 
such districts are referred and the data presented 
here are reasonably representative.” It must be 
remembered that the results of septostomy, as with 
any surgical procedure, will be improved if the 
sickest infants die before reaching hospital. Caution 
is still necessary, therefore, in comparing hospital 
based series with population based studies, although 
it ıs encouraging to note that the outcome of balloon 
septostomy has improved over the last decade.’ 1° 
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Ducdenal ulceration: review of 110 cases 


M S MURPHY, E I EASTHAM, M JIMENEZ, R NELSON, AND R H JACKSON 
Department of Chila Health, Royal Victoria Infirmary, Newcastle upon Tyne 


suMMaRy This paper describes 110 cases of childhood duodenal ulcer, which were diagnosed 
over 25 years: 63 were diagnosed by barium mea! examination; 47 by upper gastrointestinal 
endosccpy. The mean age at diagnosis was 11-2 years, with symptoms reported in 46% before 10 
years and in 15% beiore 5 yea-s of age. There was often a considerable delay in diagnosis, 
particularly in the younger age group. Nocturnal pain (61%) and a close family history of 
duodenal ulcer disease (62%) were the most valuable pointers to the diagnosis. Fifteen children 
had required surgery fcr persistent symptoms. Thirty four had received treatment with an H3 
receptcr antagonist, and zll but four had had a satisfactory initial response. Seventy per cent 
relapsed within six months of diszontinuing treatment, and long term maintenance treatment may 


therefore be necessary. 


Recurrent abdominal pain ıs a common disorder ın 
childbood, and it is well known that an organic 
disorcer can be identified in only a minority of 
ceses.' None the less, a small but  significan: 
numbe; of these ch Idren have a peotic ulcer. usually 
in the duodenum. 

The introduction of fitreoptiz endoscopy to 
paediazric practice nas permitted direct and accurate 
diagnosis of peptic ulcer * ° The development of the 
H, rezeptor antagonists has facilitated medical 
mancgement and so increesed the imporiance of 
early diagnosis 

In the past 26 7ears a large number of cases of 
duocenal ulceration in childhood have been seen in 
the Newcastle area In this repcrt we review the 
exper ence gained in the diagnosis and management 
of trese children We suspect that the diagnosis may 
often be delayec, if not completely overlooked, 
especially in young chidren. 


Patients 


The case historigs cf 119 children with pnmary 
ducdenal ulceration were reviewed All had been 
seer in the 26 years between 1660 and 1985 They 
hac attended either the Royal Victoria Infirmary, 
Newcastle upon Tyne, or the Queen Elizabeth 
Hesoital, Gatestead, and eac patient had been 
assessed personally by one of the authors. 
Between 196C and 1972 63 ceses were diagnosed 
by barium meal examination. The diagnosis was 
accepted only ifan ulcer crater could be shown, or if 


there was pronounced deformity of the duodenal 
cap and strong clinical evidence of active ulcer 
disease, such as haematemesis or melaena Between 
1973 and 1985 a further 47 cases were diagnosed by 
upper gastrointestinal endoscopy. 


Results 


Sex incidence. Of the 110 children, 87 were male and 
23 female, a ratio of 3-8:1. This predominance of 
males agrees with that reported in other series ** 


Socioeconomic groups. Cases were found ın all 
socioeconomic groups, and when compared with the 
local population distribution, no excessive pre- 
ponderance within any one group could be identi- 
fied. 


Family history. In 62% at least one first or second 
degree relative had had confirmed duodenal ulcer 
disease. The diagnosis had been established 1n all by 
radiology, endoscopy, or at surgery. The family 
incidence was sometimes highly impressive—for 
example, in the case of one boy two male siblings 
‘and the father were affected 


Age at onset of symptoms and at diagnosis. The 
mean age at diagnosis was only 11-2 years, and the 
children ranged from 4 to 15 years. Interestingly, 
symptoms were reported to have been present in 
46% before the age of 10 and in 15% before 6 years 
of age. The mean interval from the reported onset of 
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symptoms to the time of diagnosis was 1 8 years 
When symptoms began in early childhood the delay 
in diagnosis was likely to be considerably longer 
(Table 1). thus in those who were symptomatic by 6 
years the mean interval to diagnosis was 4-8 years. 


Clinical features (Table 2) 


Abdominal pain occurred in 90% of cases and was a 
main presenting feature in 88% In 48%, however, 
it was not suggestive of ulcer dyspepsia. The pain 
was located in the eprgastrium in only 51% of cases, 
while in 36% ıt was maximal in the central abdo- 
men A temporal relation to meal times was 
described ın only 52% of the cases Periodicity was a 
common feature, being present in 71%. Nocturnal 
pain was present in 67 patients (61%). If those who 
presented with gastrointestinal bleeding are ex- 
cluded, whom, it is presumed, would have already 
been investigated, 80% of the remainder had noc- 
turnal pain 

Change in appetite was not a notable feature. 
Episodes of vomiting had occurred in 39%, but on 
each occasion this was accompanied by pain, and all 
had had previous episodes of pain 

Epigastric tenderness was not usually a striking 
feature. Some degree of tenderness was noted in 
54%, but its absence may relate to the state of 
activity of the disease at the time of examination. 

A third of the children had an episode of 
haematemesis or melaena. Interestingly, this did not 
necessarily occur early in the illness; more than half 
had had symptoms consistent with peptic ulcer 




















Table 1 Relation between reported age at onset of 
symptoms and delay in diagnosis 
Delay in diagnosis Percentage of cases 

<I vear 1-2 vears 3-5 years >5 vears 
Age at onset 
(years) 
2-5 (n= 17) 0 20 3 50 
6-9 (n=43) 7 4 48 4 
10-13 (n=50) 42 44 14 0 
Table 2 Chiucal features 

Total No(%) Total No{%) 

Abdominal pam 99(90) Vomiting 4339) 
Penodheity 7871) 
Nocturnal pain 67(61) Haemorrhage  36(33) 
Tendemess 59{54) 
Dyspepsia 57(52) Perforation 00) 
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disease for at least a year before: the episode of 
bleeding. As a presenting symptom upper gastroin- 
testinal bleeding accounted for 36% „of new. cases in 
the 1960s This figure had fallen to 15% by 1979,, 
almost certainly as a result of the policy of investi- 
gating larger numbers of children wıth abdominal 
pain No child in this series suffered a perforation of 
their ulcer 
Two children have died, one as a result of an 
accident and one with Zollinger Ellison syndrome 


Investigations 


Radiology. Of the 63 cases diagnosed by barium 
meal examination, two thirds had a demonstrable 
ulcer crater. The remaining third had severe distor- 
tion of the duodenal cap, together with the clinical 
features mentioned previously. 


Endoscopy. From 1973, all cases were confirmed by 
endoscopic examination From 1979, a deliberate 
change was made in the policy for selecting patients 
for investigation. ın addition to those with a typical 
history suggesting peptic ulcer disease, and those 
with a history of gastrointestinal bleeding, children 
with recurrent abdominal pain who had had a 
history of nocturnal pain or a close family history of 
ulcer disease were also endoscoped This change in 
policy resulted in a three-fold increase in the 
number of endoscoptes performed annually; but the 
number of duodenal ulcers detected also increased 
by a factor of three (Table 3). Fifteen per cent had 
multiple ulcers; duodenitis was present in 50% , 70% 
had obvious duodenal deformity and this was often 
severe and associated with scarring, suggesting long 
standing disease 


Acid secretion studies. Studies of acid production 
had been performed in 26 children In seven of these 
betazole was used and ın the remainder pentagas- 
trin. Both of these agents produce comparable levels 
of acid secretion.’ Maximal acid output varied 
between 0-05 and 1-17 mmol H*/kg/hour (mean of 
0-52) No control studies had been carried out. A 
study on 20 normal children aged between 2 and 12 
years using pentagastrin reported a mean maximal 


Table3 Effect of changing selection criteria for endoscopy 





1973-78 1979-85 





No of patients endoscoped $4 189 
No of endoscopies/year* 9 27 
No of duodenal ulcers detected 9 38 
No of duodenal ulcers/year* 15 54 
% of ponte examinations 20 20 





“Average number 
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acid output ‘of 0-372 (S[:=0-089) mmol H*/kg/ 
hour.’ Nine of the 26 investigated here had results 
greater than 2 SD above this control mean. 


* Treatment 


Until Hz receptor entagonists were introduc2d 
children were trezted by various dietary manipula- 
tions, antacids, and, r a few cases, propantheline or 
carben>xolone sediam. Thirty four children had 
been treated with eizher cmezidine 125 mg/kg/day), 
or latterly ramtidine {157 mg twice-daily) for eight 
weeks Thirty (8&% » aac resporded clinically to this 
initial course of treetmert. As 70% relapsed within 
six months of aisccnti-cing treatment, however, 
those who seemed :o have had peptic ulcer disease 
fer a drolonged seriod. udged by “he history or the 
finding of sever2 szarring and deformity on endos- 
copy. vere given er additional six month course of 
noctumal maintenanc= treatmert Nevertheless, 
longer pertods cf maintenance were needed by some 
chilcren One boy received a totel of four years of 
treatment. No chiki sa‘fered any side effects. 
Fifteen patients are Enown to have had surgery 
(Table 4). One of these was the patient with 
Zolinger Ellisor sy-crome. Fe was diagnosed 
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before cimetidine had been introduced. Despite 
surgery, he succumbed to his illness Of the remain- 
irg 14, two were lost to follow up in our department 
soon after surgery and no information is available on 
their subsequent course. 

Ten patients were followed up for between two 
end 15 years postoperatively. Two of these, having 
failed to benefit from an initial vagotomy and 
pyloroplasty, required a second and more radica! 
acid reducing procedure (partial gastrectomy) 
Another had a recurrence of his disease at the age oT 
23, seven years after surgery. Seven of these 10 had 
remained asymptomatic when last seen. 


Follow up 


Only 15 of the 110 children were followed up for 
more than 10 years in the paediatric departmert, 
and half of these continued to complain of symp- 
toms when last seen. The long term outcome of the 
patients in this series 1s the subject of a study 
currently in progress. 


Discussion 


This is the largest reported series of duodenal 


Table 4 Details of sabjects undergofig surgical procedures 





Cre Ter Age Are Tidwaron Surgical Postoperanve Outcome 
No {years) at years) at procedure(s) follow up 
diagnoms wz7per) (years) 
I M 14 ois Recurrem pain and | Vagotomy and pyloroplasty 2 Symptoms contiaued 
Bestromatestinal bleeding 
Dp Rearen pain 2 Partial gastrectomy Uninown 
2 M 12 li Renurrert pain Vagotomy and pyloroplasty Unknown 
3 M 14 4 Recurrent gastrointestinal bleeding 1 Vagotomy and pyloroplasty 3 Symptoms cont nued 
a Resurreat pain 2 Partial gastrectomy 1 dred (acciden ) at 13 yrs 
4 M 8 8 Intractazle pain and gastrointestinel 1 Vagotomy and gastrectomy <! No mprovemenrt 
bleečng (Zollinger Ellison syndrome) 
8 Vomit: g. hypochloriemic alkalosis 2 Relef of duodenal adhesion 2 Condnion worsended 
and gastrectomy 
10 Surger to search for tumour 3 Unsuccessful exploration Died shortly after surgery 
(bepape ZE-tumosr 
at pm) 
5 M 10 17 Reeursent pam Vegotomy and pyloroplasty 4 No recurrence 
€ F 10 z Renmen pain Vagotomy and pyloroplasty Unknown 
M 10 14 Recurrent pun Partial gastrectomy 15 No recurrence 
8 M 8 16 Pylor= stepons Vagotomy and gastroenterostomy 10 Symptoms retumed 7 
years after surgery 
£ M 10 H Intractable pun melacra Vagotomy and gastroenterostomy 5 No recurrence 
G M N as Recerrent pan, melaena Vegotomy and gastroenterostomy 7 No recurrence 
l M E E Intr=ctable pain, wegh loss Partial gastrectomy 4 No recurrerce 
Ln M a rm Recarrent pam, ad gastromtestnal Vagotomy and pyloroplasty 8 No recurreace 
teseding 
3 M Li B Resurrent pam, duodenal stenocss Vagotomy and pyloroplasty 1 No recurrence 
i4 M 2 H Recurrent pam Partial gastrectomy j No recurrence 
15 M l 3 Recurrent pam Vagotomy and pyloroplasty 2 No recurrence 





ulceration in childhood from a centre in 
Europe.’ £ *!! The published series from the North 
American continent and Europe suggest that large 
paediatric centres identify, on average, about two 
new cases annually, and rarely more than five." 

Between 1960 and 1972 one of the authors (RHJ) 
actively sought out cases from other hospital depart- 
ments in the northern region, and this accounted in 
part for the large numbers seen in that period; no 
real comparison can therefore be made between the 
numbers at that tıme and subsequently. Neither is it 
possible to draw any conclusions about the local 
incidence of the disease. 

Since 1973, however, the cases were all primary 
referrals. This was also the period in which paediat- 
ric endoscopy was introduced. The more liberal 
policy adopted in 1979 ın selecting patients for 
investigation clearly had a strong impact on the 
numbers as the average annual detection rate rose 
from 1-5 to 5-4, The simultaneous decrease in the 
proportion presenting with overt gastrointestinal 
bleeding illustrates the fact that more of those being 
diagnosed ın recent years have presented with 
abdominal pain rather than a complication of ulcer 
disease This is of considerable importance as 
studies have shown that one third of patients found 
to have a duodenal ulcer subsequently suffer an 
episode of bleeding, and with treatment the risk of 
this occurrence can be reduced.'® 

Paediatric duodenal ulcers are not, as is often 
assumed, only found in adolescents The onset may 
be in early childhood, as was seen ın this series\ The 
young child is less hkely to give an accurate 
description of symptoms, and this together with a 
reluctance to consider the diagnosis in younger 


patients probably explains the occurrence of the 


longest delays in diagnosis in this group. 

It 1s important to realise that many of these 
children do not have the typical clinical pain 
syndrome of non-radiating epigastric pain, which 
begins several hours after eating, and ıs relieved by 
food, antacids, or vomiting. Many presented with 
recurrent central abdominal pain unassociated with 
meal times The high incidence of nocturnal pain in 
these children, however, 1s important: in Apley’s 
series of recurrent abdominal pam only 7% of 118 
children were woken at might by their pain.! 

The high incidence of a family history of ulcer 
disease is striking Clearly the percentage of cases 
with an affected first or second degree relative will 
depend on factors such as the number of relatives. A 
genetic study was carried out by RHJ, in which 44 
affected children and their famthes were matched 
with 35 control families. In the families with 
duodenal ulcers 8 2% of first and second relatives 
were affected, while in the control families only 
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1-9% were so affected; this illustrates the real 
importance of genetic factors.’? 

The optimal management of this disorder remains 
to be established. Clearly the H, receptor antagon- 
ists are effective ın inducing a remission, as has also 
been shown in adults The high relapse rate follow- 
ing withdrawal of treatment, however, also follows 
the pattern reported in older patients.'* The limited 
information available on the natural history of 
duodenal ulcer disease beginning ın childhood 
suggests that the diathesis may quite often persist 
into adult life.” It may be that some patients will 
require protracted periods of treatment. 

Considerable experience has now been gained in 
the use of the H, receptor antagonists, espectally 
cimetidine. Healing rates, symptomatic responses, 
and the effectiveness of maintenance treatment with 
cimetidine and ramtidine seem to be similar.”! Some 
rare specific side effects have been reported with 
cumetidine. It has been incriminated in cerebral and 
hepatic toxicity in children as well as in adults.” ? 
In male children gynaecomastia may develop.” 
Drowsiness and confusion have not been observed 
with ranitidine, and unlike cimetidine, it does not 
block androgen receptors, and gynaecomastia has 
not been reported.” It 1s important to realise that 
serious side effects are rare with either drug. 
Potential hazards must be balanced against the 
definite morbidity and mortality risks associated 
with surgery. 

In conclusion, we suspect that awareness of the 
commonly atypical presentation of this disorder, 
especially in young children might result in earlier 
diagnosis. We wish to emphasise the mportance of 
investigating those children with recurrent abdomi- 
nal pain associated with nocturnal pain, or those 
who have a family history of peptic ulcer disease. 
Early recognition and treatment may reduce both 
morbidity and the incidence of complications. 


Dr M S Murphy ıs an Action Research Traming Fellow 
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Two year study of cryptosporidium infection 


M A THOMSON, J W T BENSON, AND P A WRIGHT 
Blackburn Royal Infirmary 


SUMMARY During a two year period 48 children admitted to hospitals in the Blackburn district 
were found to have cryptosporidium in stool samples. Cryptosporidium accounted for 6% of the 
742 cases of childhood gastroenteritis, being as common as campylobacter. Altogether, 89% of 
children with cryptosporidiosis had diarrhoea, which was usually offensive and watery, and 80% 
vomited, the mean duration of both symptoms being six days. A substantial proportion were 
moderately ill with dehydration and persistent vomiting. Over half of all cases were aged 2 years 
or more and 37% were over 5 years. Most of the ill children were over 2 years, in contrast with 
other cases of gastroenteritis. Eight children were less than the 3rd centile for weight and three of 
these were investigated for failure to thrive. Only 6% of cases occurred in Asian children, but 
Asians accounted for 32% of all admissions with gastroenteritis and 59% of admissions with 
shigella. This unexpected ethnic difference may be due to limited contact with animals among 


Asians or to differences in diet. 


Cryptospondium ıs a protozoal coccidian parasite 
first identified ın 1907 in the mouse and known for 
many years to be a cause of diarrhoea in calves. The 
first report of its association with gastroenteritis in 
man came 11 years ago,’ and it is known to be a 
cause of severe intractable diarrhoea in immuno- 
compromised patients.” In the last few years numer- 
ous epidemiological reports have shown cryptospor- 
idium to be present in between 0-9%° and 7:2%° of 
faecal samples submitted to laboratories in the 
United Kingdom. Few reports, however, have 
detailed the clinical features in children admitted to 
hospital. An annotation stated that gastroenteritis 
due to cryptosporidium is mild, lasting up to two 
weeks, with four to five watery mucoid offensive 
stools a day, and often associated with vomiting, 
headache, and fever and abdominal pain ın older 
children.” Of 27 cases who presented to a children’s 
hospital, however, 52% were severe enough to 
require admussion and 33% were dehydrated.® _ 

This study attempted to ascertain the incidence, 
clinical features, and importance of cryptosporidium 
infection ın children admitted to a distnct general 
hospital. 


Patients and methods 


The study group comprised all 48 children who were 
found to have cryptosporidium in faecal specimens 
during the two years 1 April 1984-31 March 1986 


All children had been admitted to the paediatric 
wards of Park Lee Hospital, Blackburn Royal 
Infirmary, or Queen’s Park Hospital, Blackburn, 
most of them with symptoms of gastroenteritis, 
prolonged diarrhoea, or failure to thrive. All faecal 
samples submitted to the district microbiology 
laboratory during the two years were examined for 
cryptosporidium oocysts. Smears of faeces on glass 
slides were stained by the saffranin-methylene blue 
technique’ and examined by light microscopy. Con- 
centration methods were not used. Oocysts of 
cryptospondium were identified as spherical orange/ 
pink bodies 4-6 um in diameter, with evidence of 
more deeply staining internal structure. 

Clinical details were ascertamed retrospectively 
from the hospital case notes when cryptospondium 
was identified. The total number of children with 
gastroenteritis was obtained from the district medi- 
cal records department and numbers of other enteric 
pathogens from laboratory and ward record books 
and the district diagnostic index. 

In a survey of 58 consecutive cases of cryptospor- 
idium infection of any age identified by our labora- 
tory on routine examination of stools submitted 
from April 1984-March 1985 details were requested 
of animal contact and consumption of raw un- 
pasteunsed milk The parents of 73 consecutive 
admissions with gastroenteritis to the children’s 
infectious disease ward were also asked whether the 
family drank raw or pasteurised milk. 

Statistical results were obtained using the x° test. 
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Results 


A total of ¿8 patient: were identified, with ages 


- between 11 days and 1£ yeers. The boy:girl ratio was 


1-6:1. Two patents, aged 11 days and 5 years, had 
no gastrointestinal symptoms and were analysed 
separately. The age dis:ributicn of the 46 remaining 
patients was compared with that of the 696 children 
with other causes o7 gastroentezitis admitted over 
the two years Twenty five (54%) of those with 
cryptosparidium were aged more than 2 years 
compared with only 199 (21%) of those with other 
causes 37 gastroentezits (p<(-001), and 18 (37%) 
were over 5 years. Oaly nine (20%) were less than 1 
year of age compared with 429 (61%) of those with 
other causes of gastroenteritis admitted to our 
children’s mwnfectious disease ward (9<0-001) The 
duratioa of admissior tc hospital was one to 14 days, 
with a mean of 4-2 da 4s- Eight patients (17%) stayed 
in hospital for sever Cays or more as a result of 
prolonged symptoms. In contrat, the mean 
duration of admission in 1985 of patients with 
non-bacterial gastroententis was three days, and 
only 5-£%5 of these stayed ın hospital for seven days 
or longer. The mean duration of admission for sal- 
morella was 4-2 days, for shigella 6-0 days, and for 
campylctacter 4-7 days 


Clinical features (Table 1). A total of 41 patients 
(89%) tad acute diarrhoea, the duration of which 
ranged from two days to three weeks, with a mean 
of six deys. In 27 of these patients (66%) the 
diarrhoea. lasted mor2 than five days and in eight 
(20%) more than 10 dars. There was no significant 
difference in duration of diarrhoea at different ages. 
In most patients the diarrnoea was described as 


Table 1 Acute clinical featcres relaied to age distribution 
in 46 chilcren wich cryptocpcridiosis. Value: are No of 
patients 





Age sroap (ears) 











<E i-«2 >2 Tetal 
Ne 
Diarrhoea 
Total 7 u 23 4l 
Duranon +1 days 3 1 4 8 
Vomiting 
Total 6 18 ai 37 
Duration = 1D days 2 2 3 7 
Dehydration (2% or more) 9 1 o* i 
Intravenous ‘luid rep acement 0 2 o* 2 
Abdom nal pan 0 4 6 14 
Fever 1 1 6 8 
Cough 1 G 7 8 
*p<0 0: 


wzery and often as very offensive In two children, 
agzd 2 and 3 years, respectively, there was a small 
amount of blood in the motons. 

Altogether, 37 patients (80%) vomited for a 
duration of one to 15 days, with a mean of nearly six 
days. In 15 (40%) of these patients the vomiting 
lasted more than five days and in seven (19%) more 
then 10 days. Two patients vomited without any 
diarrhoea. One child with severe vomuting was 
constipated. Eleven (24%) were dehydrated (5% or 
greater). Of these, 10 were aged over 2 years and six 
over 5 years. Intravenous fluids were needed in 12 
patients, all of whom were aged over 12 months 
Ten of 25 children (40%) aged over 2 years were 
dehydrated and needed intravenous fluids compared 
with only two of 21 children (9%) aged under 2 
years (p<0-01). 

Fourteen children (30%) aged more than 1 year 
had definite abdominal pain, which lasted from one 
to 10 days. Eight children had fever, which was 
usually mild and lasted less than three days. Eight 
chikdren had coughs that persisted for five to 14 
days 


Faiure to thrive 

Eight children, aged 3 months to 5 years, presented 
with gastrointestinal symptoms and weight below 
the third centile. Cryptospondium was found in 
stool specimens in all of these patients, including the 
three below who were mvestigated for failure to 
thrive. 


Case 1. A 5 month old girl had chronic diarrhoea for 
11 weeks with failure to thnve. She had a low one 
hour blood xylose concentration of 0-45 mmol/l but 
normal faecal fats and jejunal biopsy. Cryptospor- 
idia were not seen on light microscopy of the biopsy . 
specimen. She spontaneously recovered in the next 
morth with a return to normal weight gain. 


Case 2. A 16 month old girl had diarrhoea for six 
days and vomiting for 11 days. Weight was well 
below the third centile. The one hour blood xylose 
concentration was 0:3 mmol/l, improving to 1-33 
mmol/l three weeks later, with resolution of her 
symptoms. Her weight slowly returned to the 10th 
centle over the next three months 


Case 3 A 16 month old boy presented with vomiting 
and an 800 g weight loss over one month without 
diarrhoea. The one hour blood xylose concentration 
was 0-7 mmol/l and light microscopy of jejunal 
biopsy specimen yielded normal results. He re- 
turned to normal weight gain in the next seven 
weeks without treatment. 

In none of these three cases did investigation 
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reveal any other cause for the failure to thrive and 
no other pathogens were identified 


Neonatal infection. A 31 year old primigravida 
developed severe diarrhoea two days before the 
rapid delivery at home of a girl with birth weight of 
1380 g and gestational age of 31 weeks. Cryptospor- 
idium oocysts were found in the mother’s stools and 
her diarrhoea continued for seven days post partum 
The mother visited her baby regularly after the first 
two days. The baby required ventilation for hyaline 
membrane disease for three days but thereafter did 
well and at no stage had diarrhoea or vomiting. 
Cryptosporidium occysts were identified in her stool 
three weeks after birth but were no longer present 
11 days later No oocysts were identified in the 
mother’s expressed breast milk, in nasopharyngeal 
aspirate from the baby, or in any other babies or 
staff on the unit. No other faecal pathogens were 
found in the mother or child. 


Other pathogens. In association with the finding of 
cryptosporidium one child had a triple infection with 
giardia and campylobacter, having just returned 
from Pakistan. Three other children had dual 
infections, one with campylobacter, one with 
Shigella sonnet, and one with rotavirus. Two chil- 
dren had concurrent measles infection. 


Seasonal incidence. The Figure shows the incidence 
by month of diagnosis There was an early autumn 
and a smaller spring peak. 


No of cases 
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Figure Seasonal incidence of cryptosporidium over two 
years by month of diagnosis. 


Table 2 Companson of cases of cryptosporiduum on 
gastroenteritis with cases with other causes of gastroenterits, 


with reference in particular to the Asian population .-. 





Toul No % Total No of 
of cases Asians in % of the 
each group, total m | 
epch group 
Total 742 100 238 322. 
Rotavirus 162 2 42 26 
Enteropathogensc 
Eschertchia coh 47 63 12 26 
Cryptospondium 46 62 3° 6 
Campylobacter 46 62 18 39 
Shigella 34 46 20+ 59 
Giardia 27 36 2 44 
Salmonella zZ 31 8 35 
Unspecified/other 
VITUS 357 48 123 34 





*p<0 001, **p=0 001 


Comparison with other causes of gastroenteritis. 
Table 2 shows the incidence of other major causes of 
gastroenteritis in the 742 children admitted to the 
district hospitals in the two years. The two children 
with cryptospondium who had no bowel symptoms 
were excluded. 

A significantly high percentage (59%) of children 
with shigella were of Asian origin (p=0-01), while 
only 6% of children with cryptosporidium were of 
Asian origin. Asians comprised about 22% of the 
child population, 28% of admissions to the chil- 
dren’s infectious disease ward, and 32% of all 
admissions with gastroenteritis. The incidence of 
cryptosporidiosis in this ethnic group was unduly 
low compared with all Asian admissions with 
gastroenteritis (p<0-001) 

The survey of 58 consecutive patients with cryp- 
tosporidiosis revealed that 31 of 54 responders 
(57%) regularly drank unpasteunsed milk. This 
compared with 24 of 73 (33%) consecutive admis- 
sions of children with gastroenteritis (p=0-01). In 
addition, it was found that 32 of 53 (58%) of the 
patients with cryptosporidiosis had regular contact 
with pets or domestic animals. A study is in progress 
to ascertain the importance of this finding. 


Discussion 


This study confirms recent reports that have shown 
cryptospondium to be a common cause of gastroen- 
terns. In our district it was as common as Escher- 
ichia coli and campylobacter and more common 
than giardia, shigella, and salmonella, findings that 
are similar to those from another hospital.® The age 
incidence in our cases admitted to hospital (37% 
over 5 years and only 20% under 1 year) contrasts 
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markedly with that of children admitted with non- 


'~ -specifie-or viral gastroenteritis, who are usually 


infants In our hospi al 59% of all cases of gastroen- 
teritis were in children less than 1 year. Laboratory 
surveys, however, shcw a greater proportion of 
cases o? cryp‘ospcriciun in yourger children ° The 
reason for the differenze seems to be that crypto- 
sporidicsis in the clder cild is more often unusually 
severe, Cecessitating admission to hospital. In the 
older children in our tudy admission to hospital was 
precipitated in most case: by severe and prolonged 
vomiting in addition co diarrhoea. A quarter of all 
our cases were sufficieatly dehydraed to require 
intraverous fluids. Nearly all these children were 
aged over 2 years, and 20 infants under 12 months 
required intravenous fluids. In a smaller survey of 27 
patients with cryptozporidiosis nine were dehy- 
drated, erd although there were few children aged 
over 5 years, only two of those dekydrated were 
aged less than 1 yzar.° 

We fezi certain that the older children in our 
study had more sev2re 11 ness, tut some admissions 
of older zhildren cculd Fave been delayed because 
general fractitioners co no expect dehydration in 
the older child We do not know why the illness 
seems to be severer in oder children. None of the 
children 11 our study showed any clinical evidence of 
immune deficiency 

Outside hospital, meny <ases are mild and even 
asymptorratic. In an oitbreak in a day nursery in 
north-west England the rate of attack was seven of 
13 childrea agec less then 3 years and 14 of 70 in the 
nursery overall (Riordan T. Personal communica- 
tion.) Nore of the 14 required admission Similarly, 
duning a period of two months, 25 of 53 children at a 
day care cantre in the United States had diarrhoea 
cryptosponidium was found in 65% of symptomatic 
ard 11% o? asymptomat c ch:Idren.'" Asymptomatic 
excretion of oocysts is, hcwever, generally rare in 
this country.’ although i: ıs common in India '' The 
mean incubation period ater contact is six days,'? 
and the shedding of oocysts generally stops within 
two weeks cf the stooping cf diarrhoez, though ıt 
may conte for longer in 15% of case: 3 

The diar-toea ts typically very foul smelling and 
watery, such that our ward sister coulc suspect a 
case with scme accuracy. ADdominal pain was quite 
common in the older chiidren but “ever only 
occurred ir. a small proportion. Headache was 
seldom prominent. Eight “24%) of ou~ patients, 
nearly all cf them aged over 2 years, Fad cough. 
Cryptosporid um is comm only found in tre respira- 
torv tract of fowls, and a recent report from Papua 
New Guinea descnbed fmang cryptospondium in 
respiratory secretions from a child with acute 
diarrhoea amd cough.'* Fespiratory symotoms are 


xnown to be common in other cases of gastro- 
enteritis. 

To document the full range of disease due to 
cryptosporidium infection, it would be ideal to 
seerch for oocysts in the stools of all children with 
diarrhoea and vomiting. This may not always be 
possible, however, in every district general hospital, 
and we recommend that a search for oocysts be 
made when a child aged over 1 year presents with 
prolonged watery offensive diarrhoea, severe or 
prolonged vomiting, and abdominal pains The 
symptoms seem to be less specific in infants, but 
there may be failure to thrive with prolonged 
diarrhoea or vomiting Failure to thnve has been 
reported previously,!5 with the cryptosporidial schi- 
zancs adhering to the intestinal mucosa on electron 
microscopy.'° No abnormalities were seen on light 
microscopy in our two patients (cases 1 and 3) who 
urderwent jejunal biopsy examination and had 
atnormal xylose absorption. Both recovered in a 
few weeks without treatment, but failure to thrive 
foz several months has been reported'® and it may 
now be advisable to look for cryptosporidium 
oocysts in the stools before more extensive inves- 
tigation of a child with failure to thrive and chronic 
dizrrhoea or vomiting. 

The relative rarity of cryptosporidiosis in our 
Asian patients who were admitted to hospital was 
striking and unexpected and might be a valuable 
clu2 :n assessing the 1mportance of possible sources 
of infection Asians, who are mainly Pakistani 
Moslems, make up about 22% of the child popula- 
tion end contribute an excess proportion of all cases 
of gastroenteritis, except for cryptosporidium. Cryp- 
tospondium infection ıs common in developing 
countries, being particularly prevalent in children 
with diarrhoea in Libema (7-9%),'’ Ghana 
(12-9%),!* and India (13-1%),'' although appar- 
ently it 1s often asymptomatic in infants under 6 
mortks in southern India. Cryptosporidium is 
known to be zoonotic, causing diarrhoea in a wide 
range of domestic animals, and close contact with 
anima_s ıs normal in many developing countries. In 
Blackburn few Asians have any contact with animals 
and our Asian families do not keep pets. 

In contrast, 32 of 55 (58%) patients with crypto- 
spondium in Blackburn had regular contact with 
pets or domestic animals Some reports of crypto- 
sporkliosis in country areas suggest animals as a 
source of infection,'® although this association has 
not been confirmed in urban areas’ where case to 
case spread seems to be more usual. Contact with 
pets, however, is extremely common—72% of the 
patieats in the study from Bristol? and 58% in our 
survey—so it ıs difficult to obtain clear evidence of 
their importance as a reservoir of infection. The 


striking difference ın incidence of cryptosporidiosis 
between Asians and non-Asians may indicate the 
umportance of anmals, and further work ıs needed 
to clarify this. 

Dietary differences might account for the ethnic 
variation ın incidence of cryptosporidiosis. A signifi- 
cantly greater proportion of our cases drank un- 
pasteurised milk compared with children admitted 
to the ward without cryptosporidiosis, a result that 
contrasts with another study, which failed to confirm 
that raw milk is a source of infection. The Northwest 
and Yorkshire regions have the highest incidence of 
consumption of unpasteunsed milk in the country.” 
We do not know the proportion of Asians who drink 
raw milk. Sausages!’ and tripe (Nichols G. Personal 
communication.) have both been implicated as 
possible sources of infection, tripe as a food for pets 
who may then infect their owners. Neither tripe nor 
sausages are eaten by our Asian population. A 
further possibility is of spread among day nurseries, 
but most cases seemed to ore sporadic. Muck 
spreading and infected water’? seem unlikely to be 
important factors in our patients, who mostly live in 
towns. 

Finally, the association of preterm labour with an 
acute attack of cryptosporidiosis has not previously 
been reported. It ıs interesting that the baby 
remained asymptomatic despite her mother’s quite 
severe illness, and the evidence points to crypto- 
sporidiosis being less pathogenic in young infants 
than in older children The mode of transfer of 
cryptosporidium from mother to child was not 
ascertained with certainty, but further spread in the 
special care nursery was probably prevented by the 
strict mfection control procedures that normally 
operate there. 


We thank the nursing staff of ward 1, Park Lee Hospital, the 
microbiology staff at Blackburn Royal Infirmary, and Drs Jivam 
and Fossard for helpful criticism and permussion to report their 
patients 
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-Corıpariscn of four pancreatic extracts in cystic 


fibrosis 


D W BEVERLEY, J RELLEHER, A MACDONALD, J M LITTLEWOOD, T ROBINSON, 
AND M P WALTERS 


Regionau Cystic Fibrosis Unu, St Fames’s University Hospital, Leeds 


SUMMsEY Four different pancreatin products, Pancrease, Creon, Pancrex V Forte, and 
Pancreatin Merck, were compared in a random crossover trial in children with cystic fibrosis. The 
results of our study snowed that patients who received Creon and Pancrease had fewer 
gastrcintestinal symptoms than patients who received Pancrex V Forte and Pancreatin Merck. 
Fat absorption was significantly amproved with Pancrease when compared with Pancrex V forte 
and Pancreatin Merck. Also the fat absorption wita Creon was superior to that with Pancrex V 
Forte There was nc sigrificart difference in fat absorption between Pancrease and Creon, 
Pancrex V Forte and Pancreatin Merck, or Pancreazin Merck and Creon. Faecal nitrogen content 


was [23s with bozh Craon and Pancrease compared with Pancreatin Merck. 
Creon and Pancrease allow the patient with cystic fibrosis to take a high energy diet without 


any diztary restr.ctions. 


Pancreatic insufficiency occurs in most patients with 
cystic fibrosis.' Supplementation with adequate 
doses of pancreatic extracts decreases the numbez 
and tulk of stools end imoroves growth.?“ There 1s, 
however, a great deal of variability between the 
diffement preparat:ons and patients’ responses to 
them. The older preparztions hase been shown to 
provid less than 3% of mgested lipase activity at 
the lLgament of Tristz as a consequence of acid/ 
peps-n digestion in the stomach~> Recent studies 
have:shown that a microsphere system of delivering 
enzyre preparatons sigrificanly enhances fat 
absorption compaied with conventional enzyme 
prepazations.°* Tae microsphere are admmistered 
in a gelatm capsule that dissolve in the stomach. 
The pancreatin in the releasec microspheres is 
protected from acid'pepsin digeston by a ph sensi- 
tive coat that does not dissolve urtil the pH exceeds 
roughly 5-5. Thus tne granules mix with the gastric 
contents and enzymes are not relzased until the pH 
of the chyme exczeds 5-5 within the duodenum In 
this study we compared the efficacy of Parcrex V 
Forze tablets (Paines and Byrne) with three micros- 
phere systems—namely, Pancrease (Ortho-Cilag), 
Creon (Duphar). and a new pancreatin product, 
Parcreatn Merck (Merck Pharmaceuticals) 
(Table). 
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Patients and methods 


Patients. Nineteen patients who were currently 
r2ceiving treatment at our unit were enrolled in the 
study. Their median age was 12 years 1 month, with 
a range of 6 years 2 months to 20 years 1 month, and 
their most recent Shwachman clinical scores and 
Chrispin Norman x ray scores were 80 (60-95) and 6 
(0-21), respectively All children had symptoms of' 
cystic fibrosis and all had had at least two raised 
sweat sodium and chloride concentrations. At the 
time of entry into the trial all patients were on an 
unrestricted normal diet that contained a median of 
3-14 (1-38-4-48) g of fat/kg/day and were receiving 
as their pancreatic supplement a median of 18 (6-40) ' 
zapsules of Pancrease each day : 


Table Enzyme content of the four different preparations 
used in the study 


Preperation Enzyme content per tableticapsule 


Manufacturers 





(BP units) 

Lipase Amylase Protease 
Pancrex V Forte Panes and Byme 5600 5000 330 
Creon Duphar 8000 9000 210 
Pancrease Ortho-Cilag 5000 2900 330 
Pancreatin Merck TIO 10 000 650 
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Study design. (Fig. 1). The study ın each patient was 
undertaken over seven weeks. During the mitial run 
in, a seven day dietary assessment was undertaken 
to determine the average daily fat intake. The 
patients and parents were instructed about the 
principles of a constant fat diet and during weeks 1, 
3, 5, and 7 the parents weighed and recorded each 
portion of food to ensure a constant daily fat intake, 
the amount of fat taken being similar to the normal 
fat intake of their child Although we did not use a 
constant protein diet, we assessed the protein 
intakes of five patients during the four study weeks 
of the trial. These were all well controlled and for 
this reason dietary protein assessment was not 
undertaken ın the other patients. The dietary 
management was closely supervised by a paediatric 
dietitian (AM) 

Pancreatic extract was given during the study as 
follows In week 1 the patients continued to take 
their usual amount of Pancrease each day, ensuring 
the same daily total number of capsules. The 
patients were then randomly assigned to fortnightly 
treatment periods with Pancrex V Forte, Creon, and 
Pancreatin Merck. The dose of pancreatic extract 
was so adjusted that during each treatment fortnight 
the daily lipase content was identical to that received 
when on treatment with Pancrease. 

Stools were collected over 48 hours at the end of 
weeks 1, 3, 5, and 7. Faecal fat content was 
measured using the method already described? and 
faecal nitrogen using a Tecator Kyeltec Auto Model 
1030 nitrogen analyser. This timing of collection was 


Y, Constant fat diet 


chosen to minimise disturbance to schooling and 
work. The daily output of faecal fat and mtrogen 
was calculated from the 48 hour faecal collection. 

Throughout the investigation the patients re- 
corded daily their subjective symptoms (on a scale 
of 1-3) for abdominal distension, stool odour, stool 
consistency, and also the number of bowel actions 
each day. For the purpose of analysis, the symptom 
scores were taken from the second week or treat- 
ment when the patients were on a constant fat diet. 
Some patients were not able to tolerate one particu- 
lar preparation and in these cases the weekly 
symptom score was estimated from the daily scores 
available before stopping that preparation At the 
end of the study each patient was asked for their 
own individual preference of pancreatic extract All 
results are expressed as median (range). 

Statistical analysis was undertaken using 
Wilcoxon’s rank sum test and Student’s paired t¢ test 
where appropniate. Consent for this study was given 
by the local ethical committee. 


Results 


Six patients were unable to tolerate the Pancrex V 
Forte because of untoward gastrointestinal symp- 
toms of steatorrhoea, and in five of these patients 
faeces were not collected as the patients were not on 
the constant fat diet, thus there were only 14 faecal 
fat and nitrogen estimations in the children taking 
Pancrex V Forte. There was excellent dietary 


B Faecal fat collection 


Diary of daily symptoms 





Fig 1 Outline of study design of four pancreatic extracts in patients with cystic fibrosis 
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recordinz by the patients with very little variation in 
dietary Jat intake im each study period. 


Weekly symptom score. (Fig. 2). There was 10 
difference ın the weexly symptom score when on 
Pancrease (38 (22-77) and on Creon (40 (9-54)), 
but both were significertly lower (p<0-01) than the 
symptom scores for Pancreatin Merck (55 (20-75)) 
and Pancrex V Forte (62 (40-78)). There was no 
significant difference f- the scores between Panc-ex 
V Fortz and Panc-ectin Merck. 


Fat absorption. (Fig 3). There was no difference in 
the per cent fat absorption between Pancrease (87 
(24-95*) ard Crecn (85 (56-94)), but both were 
significantly higher however, than Pancrex V Forte 
(74 (52-93)) (p<0 01), and Pancrease was signifi- 
cantly higher than Pancreatin Merck (81 (34-94)) 
(p<0-C5). There was no significant difference be- 
tween Pancrex V “orte and Pancreatin Merck nor 
between Pancreatin Merck and Creon. 


Faecal. nitrogen. (~ig. 4). There was no significant 
difference in the Taecal nitrogen content between 
Creon. (2:1 (0-6-4-¢) g/day) and Pancrease (1-6 
(0-5-&-6) g/day) aad tetween Pancrex V Forte (2-9 
(0-4-5-4) g/day) ena Pencreatin Merck (2-7 (1-4 





C 
Creon Pancrease 


Pancrex V  Pancreatn 
Forte Marck 
Preparation 

Fig.2 Weekly symptom scares for patients with cystic 
fibrosis treated wih pou pancreatic extracts The horizonta: 
bar represents themmediar. va‘ue. Open circles represent six 
patients unable to to.erate Pancrex V Forte because of 
uncue symptoms. 
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Fig 3 Fatabsorptton, as derived from (dietary fat-faecal 
sat)/dietary fatx 100%, in patients with cystic fibrosis treated 
vith four pancreatic extracts. The horizontal bar represents 

“ne median value 
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Fig.4 Faecal nitrogen content (g/day) in patients with 
cystic fibrosis treated with four pancreatic extracts. The 
horizontal bar represents the median value 
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7-6) g/day). The only difference noted was that both 
Creon and Pancrease were significantly lower than 
Pancreatin Merck (p<0-05). 


On subjective questioning, eight children pre- 
ferred Pancrease as ıt was the preparation they were 
accustomed to using, 10 children preferred Creon as 
it was equally efficacious as Pancrease but fewer 
capsules had to be taken, and one preferred Pancrex 
V Forte as he liked the taste. No patient stated a 
preference for Pancreat Merck. 


Discussion 


In this study we have confirmed the benefits of the 
microsphere system of pancreatic extract. Previous 
reports have already shown the superiority of 
Pancrease over conventional preparations.*® Clini- 
cal evidence of the effect of Creon has to date only 
appeared in German publications.!°'! This study 
shows that patients on Creon and Pancrease had 
fewer gastromtestinal symptoms than patients on 
Pancrex V Forte and Pancreatin Merck. Fat absorp- 
tion was significantly improved with Creon and 
Pancrease compared with Pancrex V Forte, and also 
the fat absorption with Pancrease was superior to 
that with Pancreatin Merck, although Pancreatin 
Merck and Creon were similar. Faecal nitrogen 
content was less with both Creon and Pancrease 
compared with Pancreatin Merck. When taking 
either Creon or Pancrease children with cystic 
fibrosis were able to enjoy a normal diet without any 
dietary fat restrictions. Moreover, dietary fat 
absorption was well over 80% in most patients and 
90% in one third of the children, reflecting the high 
efficiency of these two products Our results with 
Pancreatin Merck were less satisfactory than with 
Creon or Pancrease and were similar to Pancrex V 
Forte. Pancreatin Merck is of similar formulation to 
Creon and Pancrease 

Creon and Pancrease have revolutionised the 
dietary management of patients with cystic fibrosis. 
It has long been recognised that good nutnition 1s of 
paramount importance in the host who has chronic 
infections '*"'* Hyperalimentation in children with 
cystic fibrosis has been shown to be associated with 
improvement in pulmonary function. Fat as a 
major energy source in the diet is now freely 
available to children with cystic fibrosis since the 
availability of more effective pancreatic supple- 
ments. Optimum nutrition, without dietary restric- 
tion, is thus possible in the child with cystic fibrosis. 

There are other advantages of the microsphere 
system preparations. All but one patient preferred 
the taste of the new preparations and because of 
their increased efficiency the children found that 


fewer capsules were required to control gastrointes- 
tinal symptoms Many patients reported a greater 
sense of ‘well being’ with Pancrease and Creon 
because of lack of symptoms. Several children* 
preferred Creon to Pancrease because the increased 
enzyme content of Creon meant that they took 
fewer capsules. Comparative costs showed that in 
this study Creon was 40% cheaper than Pancrease, 
though both products were four to seven times more 
expensive than Pancrex V Forte. It must be remem- 
bered, however, that on the dose of Pancrex V Forte 
used in this study six patients had uncontrollable 
symptoms and dietary malabsorption was common; 
thus a larger dose of Pancrex V Forte would be 
necessary to control symptoms, with the possible 
dangers of hyperuricaemia!® and hyperuricosuria.!” 
On such a larger dose of Pancrex V Forte the price 
differential between Pancrex V Forte and Creon and 
Pancrease would not be so pronounced. . 
We conclude that both Creon and Pancrease are 
equally effective in correcting and controlling the 
symptoms of pancreatic insufficiency in children 
with cystic fibrosis. We believe that one or other of 
these two products is currently the treatment of 
choice when pancreatic supplementation is used. 


We thank the parents and patients for help in this study, Merck 
Pharmaceuticals, Duphar Laboratones, Ortho-Cilag Ltd, and 
Paincs and Byrne Ltd for financial support, and Mrs C Sulburn for 
secretarial help MPW is supported by a grant from the Cystic 
Fibrosis Research Trust 


References 


Di Sant'Agnese PA Recent observations on pathogenesis of 
cystic fibrosis of the pancrease Pediatrics 1959,24:313-20 

? Anonymous Pancreatic extracts [Editonal] Lancet 1977, 
T3-4 

> Lapey A, Kattwinkel J, di Sant'Agnese PA, Laster L Steator- 
rhoea and azotorrhoea and their relation to growth and nutntion 
in adolescents and young adults with cystic fibrosis J Pedtatr 
1974 ,84:328-34 

+ Di Sant'Agnese PA, Hubbard VS In. Taussig LM, ed The 
pancreas in cystic fibrosis In Taussig LM, ed Cystic fibrosis 
New York Thieme-Stratton, 1984 230-95 

* Di Magno EP. Malagflada JR, Go VLM, Moerlel CG Fate of 
orally ingested e: es ın pancreatic insufficiency comparison 
of two dosage schedules N Engl J Med 1977,296:1318-22 

® Graham DY An entenc coated pancreatic enzyme preparation 
that works Dig Dis Sct 1979,24:906-9 

7 Mischler EH, Parrell S, Farell PM, Odell GB Companson of 
effectiveness of pancreatic enzyme preparations m cystic fibro- 
sis Am J Dis Child 1983,136:1060-3 

€ Dutta SK, Rubin J, Harvey J Comparative evaluation of the 
therapeutic efficacy of a pH sensitive enteric coated preparation 
with conventional pancreatic enzyme therapy in the treatment of 
exocnne pancreatic insufficiency Gastroenterology 1983, 
84:476-82 

° Van de Kamer JH, ten Bokkel Huinink H, Weyers HA Rapid 
method for the determination of fat in faeces J Biol Chem 
1949 ,177:347-55 


568 Beverley, Kellee- MacDonald, Littlewood, Robwson, and Walters 


10 


n 


Azodrn P, Tolckmitt Y Treatment of pancreatic insufficiency 
m mucoviscidosis Der Kraaerarzt 1982,12.1887-93 

Lankissh PG, Lembeke B, Goke B, Creutzfeldt W Therapy of 
pancreatogencus steaterrLoza dces acid protection offer 
advantages for pancreaic 2rzymes? Verh Dtsch Ges Inn Med 
1983;89:364-7. 

Philips I, Wherton B Acwe bazteral infection in kwashiorkor 
and marasmus Br Med J 1968,1:407-9 

Katz %4 Stehm ER Eos defence in malnutrition Pediatrics 
1977, B.490-5 

Chancre RK, Chandra 5, Ghas OP Chemotaxis, random 
moti y and mobilisation of polymorphonuclear leucocytes 1n 
malnutntion J Clin Pathol 1576 ,29:224-7 

Shepie+d R, Cooksley WGE, Dorville Cooke WD Improved 
growth and clinical, cutat onal, and respiratory changes in 


“esponse to nutmtional therapy in cystic fibrosis J Pediatr 
1380,97:351-7 

i Savidson GP, Morad Hassel F, Crozier D, ef af latrogenic 
ayperuncaemia in children with cystic fibrosis J Pediatr 
1978 ,93:976-8 

© Stapleton FB, Kennedy J, Nousia-Arvanitakis S, Linshaw MA 
Hyperuncosuria due to high dose pancreatic extract therapy mm 
xystic fibrosis N Engl J Med 1976:295:246-8 


Ccrrespondence to Dr D W Beverley, Department of Paediatrics, 
Clarendon Wing, The General Infirmary, Belmont Grove, Leeds 
LE? 9NS, England 


Received 9 January 1986 


Archives of Disease in Childhood, 1987, 62, 569-572 


Efficacy of varicella vaccine in patients with solid. 
tumours 


R B HEATH, J S MALPAS, H O KANGRO, A WARD, J M MCENIERY, AND J E KINGSTON 
Departments of Virology and Oncology, St Bartholomew’s Hospital, London 


SUMMARY Thirty nine children with malignant disease and without antibodies to varicella zoster 
virus were immunised with a live Oka strain varicella vaccine. Seroconversion was shown in 24 of 
those who were vaccinated but five of, 18 who responded to the vaccine who were followed up 
for over six months subsequently lost their antibodies. Of 10 children who were revaccinated, 
nine responded to the second dose but three lost their antibodies within six months to two years. 
Four children developed reactions related to the vaccine, one local and three generalised, but all 
these were transitory and of no clinical concern. Nine of those who were vaccinated, including 
four who did not respond to the vaccine, have subsequently had close exposute to varicella but 


none has developed the disease. 


Varicella is usually a mild disease that 1s rarely 
associated with serious complications. The impor- 
tant exception to this 1s when the disease occurs in 
those who are immunocompromised. In these cr- 
cumstances the infection may disseminate to organs 
such as the lungs and brain and has been associated 
with mortalities ranging from 7% to 30% ! ? In 1974 
Japanese workers described the development of a 
live varicella vaccine,? and this was soon followed 
by a further report that the vaccine had been safely 
administered to children with leukaemia and other 
malignant diseases.? Vaccines derived from the 
original Japanese Oka strain of varicella zoster virus 
have since been admimistered to various groups of 
children at rsk from complications of varicella in 
trials carned out in both Japan and the United 
States. +% 

We report our experience with one of these 
vaccines administered to children with malignant 
disease 


Patients and methods 


Patients. Children seronegative for antibodies to 
vancella zoster virus were selected for vaccination 
from patients who were attending the paediatric 
oncology clinic at our hospital. The underlying 
malignancies in these children are shown in the 
Table. 

The vaccine was not given to chilaren with 
disseminated disease or to those whose lymphocyte 
count was less than 1-2 10°/. Informed consent was 


obtained from the parents of all the children before 
vaccination was undertaken and the study was 
approved by the ethical committee of our hospital. 


Vaccination. The Smith Khne-RIT live Oka strain of 
varicella vaccine was kindly provided by Dr F Andre 
(RIT, Rixensart, Belgium). A single 1 ml dose of 
the vaccine, containing not less than 1000 plaque 
forming units, was administered subcutaneously. 
Some children were vaccinated on completion of 
treatment for their disease, whereas others were 
given vaccine between courses of chemotherapy. In 
either instance vaccine was not given until 10 days 
had elapsed since the last treatment and treatment 
was not started until at least 10 days had elepsed 
after vaccination. 


Table Malignancies in 39 patients given live vancella 
vaccine 





Rhabdomyosarcoma 

Wilms’ tumour 
Non-Hodgkin s lymphoma 
Ewing's tumour 

Acute lymphocytic leukaemia 
Central nervous system tumour 
Nasopharyngeal carcinoma 
Yolk sac tumour 
Osteosarcoma 

Histrocytosis 

Renal carcinoma 

Acute mycloid leukaemia 
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Follow ep. Blood samples were teken routimely, 
from ezch pazient beore vaccination and five weeks 
after vaccination for evidence of seroconversion. 
-Thereatter, blood samples were zaken at each 
attendence at the cliric 10 determine zhe longevity of 
any incuced humora. r2spanse. Parents were asked 
to repcrt immediately any reaction to the vaccine 
and at 2ach attendance at the cLnic they were 
questicned carefully about any exposure to 
varicela. 


Serology. Serum sanp es before and after vaccina- 
tion w2re tested fo- entibodies to vancella zoster 
virus by complement fixaticn anc radioimmuno- 
assay procedures thei have keen descnbed 
previously 7 & i 


Results 


Serological respons2 io the veccine. To date 39 
seronegative children kave bean vaccinated, and 
24({62%) seroconverted w-thin five weeks of vaccin- 
ation. The antibocy titres after vaccination have 
showr considerable ndividual variation, ranging 
from <4 to 512 (median:8) ty complement fixation 
and 130 to >25 60) rmedian 32008 by radioimmu- 
noassay Antibodies im our patient. were detectable 
only 3y radioummumoassay and not by the less 
sensit.ve camplemen fixation tet. One of these 
patier.ts had receivec zoster immune globulin be- 
cause of exposure 50 varicella hree days after 
vaccimction, so the artibodies dstected may no: 
have teen induced by the vaczcire. 

Int2restingly, thiee of those whc were vaccinated 
who kad net initial-y serozonvertec were later found 
to have developed antidodies tc varicella zoster 
virus Two of these were found to have good 
antibody tres six and 1] montis, ~espectively, after 
vacciaation and bcth had beer. excosed to varicella 
in tke interval between the tests Neither had 
deve cped any symptoms suggestive of varicelle. 
The third patient was negative two years after 
vaccination but when retested at 3 years had 
entitedy titres of 128 by complement fixation and 
>25 §)0 by radioimmuacassay. There was no known 
expesure to varicelle nor any syraptoms suggestive 
of varicella during -h:s period. 


React.ons to the vaccine. Only four (10%) of the 
chilcren showed gns reaction to he vaccine Three 
patients developed very mild va-icella about three 
wee<s after vacc netion, from which they rapidly 
teccvered. The fcurth child deveoped a small crop 
of vesicles at the indculation site, which during tne 
nex” few days beceme surrounced by a reddened 
indurated area of skin, 5 cm ir diameter, with a 


recrotic centre (Fig. 1). This local lesion developed 
three weeks after vaccination and healed within 
seven days. These children with clinical reactions 
imerestingly developed the highest antibody re- 
sponses, comparable with those after wild virus 
irfection 








Fig 1 Local reaction at the inoculation site on the right 
pper arm ina recipient of the live varicella vaccine Bar ts 5 
an n length 





1 2 3 4 
Time after vaccination [years ) 


Fig 2 Duration of immune iesponse in patients who 
initially responded to vaccination Solid bars represent 
patients with persisting antibody, hatched bars represent 
those who have lost theu antibodies 
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Longevity of the humoral immune response. So far 
18 of the 24 patients who developed antibodies after 
vaccination have been followed up for more than six 
months It was not possible to obtain comparable 
data on the other patients because of death due to 
malignancy, recent vaccination, or loss to follow up 
Figure 2 shows that 13 (72%) of the 18 patients stil] 
had detectable antibody titres in all serum samples 
that were tested durıng intervals that ranged from 
six months to four years. The remaining five patients 
lost their antibodies after periods ranging from six 
months to two years. 

There was no definite correlation between dura- 
tion of antibody response and initial antibody titre 
after vaccination. One of the patients who had a 
vaccine reaction (case 5) developed one of the 
highest antibody titres initially but lost the anti- 
bodies by two years 


Protection. Altogether, nine of those who were 
vaccinated experienced close (home or play- 
mate) contact with varicella. Five of these were 
patients who did respond to the vaccine and four 
who did not. None developed clinical varicella, 
although one of the responders showed a consider- 
able rise in antibody titre after contact and two non- 
responders seroconverted. It was of interest that two 
siblings of one of those who was vaccinated had had 
contact with the same index case and both 
developed varicella. 


Revaccination. So far 10 children have been revacci- 
nated six to 12 months after their first doses, five 
because of poor and waning intal responses and 
five who did not respond. Nine of these children 
responded to the second dose, but on follow up 
three (33%) had lost their antibodies six months to 
two years after revaccination Four children 
remained positive for at least one to three years. 
There was no correlation between the responses 
after the first and second doses. None of those who 
were revaccinated has shown clinical responses. 


Discussion 


This investigation with the live Oka strain varicella 
vaccine encourages us to believe that it is of 
prophylactic value for children who are being 
treated for malignant disease. The few reactions 
observed in children with solid tumours were mild 
and of little concern to attending physicians. This 1s 
consistent with the observations made in tnals of 
this vaccine ın children with leukaemia.? Immuno- 
compromised children who react to this attenuated 
vaccine may be those that would have experienced 
the severe, perhaps fatal, forms of vancella had they 
been infected with wild strains 
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The antibody responses to the vaccine were 
generally inferior to that observed after wild virus 
infection in normal children. This ıs, of course, a 
general feature of attenuated vaccines and could be 
expected particularly when admunistered to im- 
munocompromised patients whose ability to pro- 
duce antibody may be impaired Indeed, one of our 
seronegative patients developed typical varicella, 
fortunately without complications, before she had 
been vaccinated. Three weeks after onset her 
antibody titres by complement fixation and radiomm- 
munoassay were only 4 and 600, respectively, and 
no antibody could be detected by either method in a 
serum sample taken a year later. Furthermore, one 
of the children who did not initially respond to the 
vaccine but seroconverted after contact with 
varicella lost the antibodies within nine months. The 
leve] of immune responsiveness in the recipient 
affects the seroconversion rate after vaccination.” 
Thus the immunosuppressed state of our vaccines 
with solid tumours probably accounts for the con- 
siderably lower seroconversion rate (61%) observed, 
compared with the rate in excess of 90% reported in 
healthy recipients.” 

Despite the poor humoral response, the vaccine 
seems to confer good protection. Nine of our 
patients who were vaccinated were subsequently 
exposed to varicella and none (<11%) developed 
the disease, although some may have had subclinical 
infection, which may explain the delayed but high 
antibody responses occasionally observed. In a large 
study, however, involving 192 children with 
leukaemia, 4% of those who were vaccinated who 
received one dose of vaccine subsequently de- 
veloped varicella. These findings should be com- 
pared with the expected infection rate in susceptible 
children of at least 80% after close contact. The 
apparent protective effect even in patients wizh poor 
antibody responses shows the difficulty in determin- 
ing immune state in immunocompromised patients. 
Even a sensitive antibody test such as radioummu- 
noassay may still be inadequate for showing tmmun- 
ity in these patients, and a test for cellular immunity 
—for example, lymphocyte transformation!°—may 
be more suitable. 

As a result of the unsatisfactory antibedy re- 
sponse in some of our children we have begun 
revaccinating those who either failed to seroconvert 
or who no longer have detectable antibody We are 
encouraged by our early results with this new 
regimen ın that nme of 10 patients who have been 
revaccinated have developed good antibody re- 
sponses, although three have subsequently lost their 
antibodies again. Clearly, further studies are re- 
quired to determine the optimum immunisation 
schedule ın these patients. 


We believe that suffizient evidence about varicella 


vaccine has now been accumulated over the past 10 
years,* regarding its sefety and efffacy, to recom- 
mend ts wider use in 2atients at nr of developing 


the“severe comp.icctions of vancela. 


We ackrowledge the help of Dr A South anc Miss V Potter with 
this stucy s 
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Acute lymphoblastic leukaemia: trimethoprim + 
resistant organisms during treatment 


H P MCDOWELL, P SHEARS, C A HART, AND J MARTIN 
Oncology Unit, Alder Hey Children’s Hospital, and University Department of Medical Microbiology, Royal 


Liverpool Hospital, Liverpool 


SUMMARY A cross sectional study was carried out in children receiving treatment for acute 
lymphoblastic leukaemia to determine the prevalence of trimethoprim resistant organisms in 
their gut flora and to compare this with a control population. There was a significantly higher 
prevalence of trimethoprim resistant bacteria in the study group (61%) compared with controls 
(14%). A longitudinal study showed that emergence of these organisms was intermittent dunng 


treatment. 


Children receiving chemotherapy for acute lympho- 
blastic leukaemia are at increased risk of infec- 
tion by Pneumocystis carinii. A combination of 
trimethoprim and sulphamethoxazole, co-trimoxa- 
zole, has proved useful in preventing such infec- 
ions! and 1s now included in the treatment protocol 
for acute lymphoblastic leukaemia. Co-trimoxazole 
has been used ın an attempt to decrease numbers of 
enterobacteriaciae in faeces of adults and children 
receiving chemotherapy for leukaemia and to 
prevent bacteral infection." Recently, such 
regimens have been associated with an increased 
intestinal colonisation by trimethoprim resistant 
coliforms, and several patients have developed 
serious infection with these bacteria.’ A further 
complication ts that resistance to both trimethoprim 
and sulphamethoxazole can be encoded on plas- 
mids, and these plasmids may also code for resist- 
ance to other antimicrobials, including gentamicin, 
ampicillin, and chloramphenicol.® Thus admunistra- 
tion of co-trimoxazole may select for bacteria 
resistant to many antimicrobials. Although the 
emergence of bacteria resistant to trimethoprim in 
adults with leukaemia who are receiving long term 
co-trimoxazole 1s well documented,” there ıs little 
information available for children We present the 
results of a year’s prospective survey ito the 
prevalence and incidence of trimethoprim resistant 
cohforms in children with acute lymphoblastic 
leukaemia receiving long term co-trimoxazole. 


Patients and methods 


All patients attending the regional oncology unit, 
Alder Hey Children’s Hospital, for treatment of 
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acute lymphoblastic leukaemia were entered into 
the survey. Nasal swabs, throat swabs, and faeces 
were inoculated on to Direct Sensitivity Test agar 
(Oxoid Ltd, Basingstoke), incorporating 7% (vol/ 
vol) lysed horse blood and trimethoprim (4 mg/l), 
and incubated aerobically at 37°C for 18 hours. 
Colonies growing on the selective plate were identi- 
fied using standard techniques and their susceptibil- 
ity to a series of antibiotics was determined using a 
controlled disc diffusion method.® Minimum inhibi- 
tory concentrations were determined using an agar 
mcorporation method, as described previously.” 
The survey was designed in two parts. 

Firstly, a cross sectional survey was carried out to 
determine the prevalence of trimethoprim resistant 
aerobes in the intestinal flora of all children receiv- 
ing chemotherapy for acute lymphoblastic leu- 
kaemia. Specimens were collected over two weeks 
when children were attending as outpatients. This 
was compared with the prevalence of carriage of 
trimethopnm resistant bacteria in the faeces of 568 
children who were not receiving co-trimoxazole. 

Secondly, a longitudinal study was carried out 
on children presenting with acute lymphoblastic 
leukaemia for the first time. Specimens were 
obtained before induction and at the beginning of 
prophylaxis and thereafter at monthly intervals. 
Three patients received co-tnmoxazole daily and the 
remaining patients thrice weekly, at dosages of 
trimethopnm 160 mg/m?/day and sulphamethox- 
azole 800 mg/m*/day. 

Statistical analyses were performed using x° test 
with Yates’s correction for small numbers where 
applicable. 
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In the prevalence study tumethoprim resistant 
bacterma were not isclated from the anterior nares or 
` throats of any chidren nor werz trimethoprim 
resistaat Gram positive bacteria isclated from any 
site. Cf 41 children who received prophylaxis with 
co-trimoxazole, 25 (51%*> were excr2ting trimethop- 
rim resistant bacteria in chem Zaeces. In contrast, 
‘significently fewer (9<0-001) of the control children 
(79 of 568, (14%) were excretirg trimethoprim 
resistant bacteria. All isclates obtained were Gram 
negative. A greater varie-y of trimethoprim resistant 
bacterie were obtained f-om the control group, but 
Esche-izhia coli was the predominaat isolate in both 
groups (Table 1). All che resistant bacteria had 
menimal inhibitory concentrations of greater than 
800 mgl trimethoprim. Twenty foar (96%) of the 
trimethoprim resistant tecteria specimens isolated 
from the study group were also resistant to sul- 
phamz2thoxazole, wherzas 65 (82%) of those 
obtaired from the cortrol group were similarly 
resistert. None of the -solates o-tained from the 
study group was resistant to gentamicin or tobra- 
mycir:, but 22 (88%) were resistan” to streptomycin 
and spectinomycin. Twenty three (92%) of the 
trime-kopnim resistant bacteria from the study 
groug were also resiscan= to amoici_lin and ticarcillin 
and 77 (97%) of those from the ccntrol group were 
sunilérny resistant. 

Th rzeen children we-e entered into the longitu- 
dinalscudy Two o° the children (15%) were already 
excreting trimethcprim resistant :trains of E. coü 
before they received chemotherapy (Table 2). They 
both continued, inzermitzenly. to excrete timetha- 
prim resistant E. col df the same biotype as the 
original isolates. One child alsc excreted a tr- 
methoprim resistant stain of serratia on a single 
cecasion, Seven patients (54%) wno were surveyed 
for a zotal of 22 monzhs did not acquire trimetho- 
prim resistant baccez1a. Five cf these patients were 
followed up for orly on2 to two months. Of the four 
patients (36% ) who accuired resis:ant bacteria, on.y 
one tad acquired them by the seccnd month, two by 








Table |  Trumethop-wa rezistart bacteita isolated from 
faeces .n 41 patients cnd 563 cortrols 

Bactera soiaed Study group Control group 
Eschemeta cou 22 5i 

Proters 2 8 
Citrotader 1 1 

Kliebsiel a 0 i 

Acne opacter 0 5 
Enterebacter 9 2 

Serrate 0 i 





Tzble2 Longitudinal study. prevalence of trimethoprim 
resistant organisms 
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the third month, and one by the fourth month. Once 
colonisation had occurred, it did not follow that the 
patient continued to be colonised; indeed, tnter- 
mittent excretion of resistant bacteria was the rule. 
“here was no difference in nsk of acquisition of 
resistant bacteria between children receiving daily 
or thrice weekly co-trimoxazole 


Discussion 


Sulphamethoxazole and trimethoprim inhibit two 
enzymes necessary for bacterial synthesis of folic 
acid. The combination, co-trmoxazole, was intro- 
duced in the hope that the chances of mutations in 
zwo genes would be low and thus the development 
af resistance slight. Indeed, in comparing long term 
treatment of recurrent urinary tract infections with 
<o-trimoxazole or trimethoprim alone Pearson et al 
found a decreased incidence of recurrence from 
41-4% to 6:3% with co-trimoxazole and only six 
infections were due to trimethoprim resistant 
bacteria !° In another study patients given either co- 
trimoxazole or trimethoprim for four weeks were 
found to have a decreased number of faecal coliforms, 
but resistance to trimethoprim was encountered.’ 
This occurred mainly m patients given trimethoprim 
alone. The rapid emergence of increased resistance 
to trimethoprim in the community was shown in a 
more recent study m which co-trimoxazole, tri- 
methopmim, or placebo was given to a healthy group 
of students for only two weeks.° High levels of 
trimethoprim and sulphonamide resistance were 
encountered in the co-trimoxazole or trimethoprim 
groups. E. coli isolated was predominantly tri- 
methoprim resistant. 

Initial reports on the prophylactic use of co- 
trimoxazole in patients with leukaemia have shown 
a decrease in the number of infective episodes.*> 
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Subsequent reports have indicated that such treat- 
ment selects for trimethoprim resistant coliforms?! 
and patients could become infected with such 
bacteria. 

In children with leukaemia co-trimoxazole 1s 
given prophylactically in an attempt to prevent Ps. 
carini infections. During the study no child became 
infected. There 1s no doubt, however, that the use of 
co-trimoxazole in our patients selected for tn- 
methoprim resistant bacteria. Sixty one per cent 
of those who received prophylaxis with co- 
trimoxazole were found to be excreting trimetho- 
prim resistant bacteria, mainly E. coli, whereas only 
14% of children who did not receive prophylaxis 
with co-trimoxazole were excreting such bacteria. 
Co-trimoxazole also apparently coselected for 
resistance to sulphonamides as 96% of the tri- 
methoprim resistant bacteria isolated from the 
children with leukaemia were resistant compared 
with 82% of the control population. Most isolates 
from both groups were resistant to ampicillin and 
ticarcillin, but there was no evidence of resistance to 
gentamicin or tobramycin. The fact that 88% of the 
trimethoprim resistant bacteria were also resistant 
to streptomycin and spectinomycin may provide an 
insight into the genetics of this resistance as genes 
for resistance to trimethopnm, streptomycin, and 
spectinomycin are located on a single transposon 
(Tn7).? 

No patient became infected with trimethoprim 
resistant bacteria during treatment with co- 
tnmoxazole. It is noteworthy that trimethoprim 
resistant Gram positive bactena were not selected 
by this prophylactic regimen as 70% of episodes of 
bacteraemia in our patients with leukaemia are due 
to Gram positive bacteria, such as Staphylococcus 
aureus and Streptococcus pneumoniae (unpublished 
data). In the longitudinal study 15% of patients 
were already colonised by trimethoprim resistant 
coliforms before treatment, which ıs ın close agree- 
ment with the prevalence of resistance in the control 
population. Colonisation did not occur until the 
second month of prophylaxis and ın most patients 
was intermittent. 

As it ıs necessary to include prophylaxis for 
pneumocystis infection it is fortunate that although 
co-trimoxazole selects for resistant coliforms in the 
gastrointestinal tract, such bacteria, to date, have 
rarely caused serious infection It would also seem 
that co-trimoxazole has not yet selected for plasmids 
that encode resistance to many different antumicro- 
bials and, in particular, to gentamicin or tobramy- 
cin. Regimens for treatment of acute lymphoblastic 
leukaemia, however, have become increasingly 1n- 


tensive, with a high incidence of profound neut- 
ropema and increased side effects from chemother- 
apy. This, in particular, gives increased potential for 
invasive infections of gut° origin and remains “so 
throughout continuing treatment ° Vigilance 1s 
therefore necessary with regard to the increased 
prevalence of trimethoprim resistant bacteria ın the 
gastrointestinal tract of children with leukaemia and 
the potential for selecting resistance to many com- 
monly used antimicrobials. 
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-Ancrectal malformation: familial aspects and 
“associated anomalies 


G R EOOCOCE AND D DONPAI 
Booth Hall Chilcres’s fhespital and Department of Medical Genetics, St Mary’s Hospital, } 


SUMMARY One huncred and sixty nine patients with anorectal malformation were stud 
were 108 boys, €0 giris. and one case of intersex. Low malformations were more comm 
sexes. Over ha the scbjects had associated malformations. These were more comm 
group with high mal?ormations. There was no difference between the sexes in this r 
family history of simmar malformation was found in 15 cases (9%). Where 

malfonnation was the only abnornality in the family an autosomal dominant mode of ir 
was likely, except ır. cne case where there was consanguinity. Where there were : 
malformations no singe mode bof inheritance emerged. Two families with probably 
unreccgnised recessive syndromes are described. In most cases of anorectal malforn 
recurrence risk is low. Multiple associated malformations may indicate recessive inheri 
subsequent pregnancies should be regarded as high risk and full antenatal investigativ: 


provided. 


Anoreczél malformaticns (ARM) are common, 
occurrirg m about on2 12 +000 births. There 1s wide 
variation in the type of melformatior and the range 
of associated abncrmal-ties.? There are many pub- 
lished reports of sing.e “amily studies, and all forms 
of Merceltan inber tance heve been described. 
Other authors have looked at the prevalence cf 
associated abnormalizes 1n subjects and their fax- 
ihes and have describ2d vanous syndromes and 
associaticns. Most of -hes2 reports are on small 
study samples and their vahue to the genetic counse_- 
lor is lim.ted. 

The bject of this -etrospective study was to 
ascertain all live bertks of nfants wita ARM during 
an eight year period in tìie north west of England. 
Notes were examined b disccver wnat proportion 
had other melformations and which body systems 
were most commcnilr effected. Note was made cf 
any fanily history of similar abnormality. The 
information was anafys2d to identif~ possible syn- 
dromal associations aad petterns of inheritance that 
might alow more accurate estimation of recurrence 
risk 
Patients and methods 
Details cf all infants vita ARM admitted to the 


regional neonatal surgical centres between 1974 and 
1981 inc.usive were obteined from the hospital 
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activity analysis, backed up by surgica 
The regional computer records were stud 
up early neonatal deaths and minor ab: 
that had not been referred to the regior 
Unfortunately, because of the large 1 
hospitals involved and incomplete record: 
possible to trace stillbirths with ARM. 
notes of every child were studied and t 
medical and family details extracted. C 
sorted on the basis of sex and divided int 
low type of ARM as defined by Wilkin: 
were also grouped according to whether 
was the only abnormality (isolated 
whether there were congenital abnorm 
affected other body systems (multiple gi 
groups were compared using the x“ tes 
affected family members were mentionec 
cal records of the relatives were obtai 
possible. 


Results 


A total of 169 cases was identified, of 
(17%) had died by the time of study. Tv 
deaths were unrelated to the congenital 
ity (One drowned at the age of 3 years 
and the other was a cot death at 3 mont 
cause found at postmortem examinatio 

There were 108 boys (64%) and 60 ¢ 


to 
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plus one case of intersex (karyotype not known). 
The relative numbers of high and low malformations 
and their relation to sex is shown in Table 1. 

In 80 cases (47%) the ARM was the only 
abnormality recorded. Of these, 48 (60%) were 
boys and 32 (40%) girls In 67 of these 80 cases 
(84%) the abnormality was of the low type and in 13 
(16%) of the high type. 

Five of the isolated group had a family history of 
ARM. In three of these the propositus was a boy 
and the father had an ARM. The fourth case with a 
positive family history was also a boy, with an 
affected half brother In the fifth case the propositus 
was a girl whose parents were consanguineous and 
whose first cousin also had an ARM. In all cases 
except the girl the ARM were of the low type 

In 88 cases the ARM was associated with other 
abnormalities (multiple group). This group showed 
a more pronounced preponderance of boys (60 boys 
(68%) v 28 girls (32%)), although the difference in 
sex distribution between multiple and isolated 
groups was not significant (p>0-05) 

The proportion of high ARM was greater in the 
multiple group (58%, p<0-01). Altogether, 80% of 
infants with a high ARM had other malformations 
compared with 36% of those with a low ARM. The 
distribution of the type of associated abnormalities 
for the group as a whole and for each sex 1s shown in 
Table 2. 


Table 1 No of high and low anorectal malformations in 
169 patients according to sex 





(a) No (%) of anorectal malformations 











High Low 
Boys (108) 47 (44) 61 (56) 
Gurls (60) 17 (28) 43 (72) 
Total (169)* 65*(38) 104 (62) 





*One intersex case 


Ten infants with multiple abnormalities had “a 
family history of ARM. There was an equal number 


of high and low ARM and a boy:girl ratio of 7:3. 


Full details are shown in Table 3. 


There were six cases of consanguinity, five of 


whom were boys and one girl In every case the 
parents were first or second cousins and were of 
Asian origin. . 

Several cases fitted the pattern of recognised 
syndromes or associations’ Pferffer’s syndrome, 
Frazer’s syndrome, Downs’ syndrome (three cases), 
C syndrome, fragile X syndrome, omphalocoele, 
extrophy of the bladder, imperforate anus, and 
spinal defect complex, and vertebral defects, ım- 
perforate anus, tracheo-oesophageal fistula, and 
radial and renal dysplasia association (eight cases). 
Note was made of any possible teratogens. A wide 
variety of drugs had been taken in the pregnancies 
but ın only one case was there possible teratogen- 
icity, this berng in a mother who had taken Tndione 
throughout her pregnancy. One mother had been 
exposed to rubella in early pregnancy but congenital 
infection was not proved. Two mothers had 
diabetes. 


Discussion 


This study shows that low ARM are more common 
than high ARM and suggests that the incidence 1s 
greater in boys than in girls. This ıs in keeping with 
the findings of other workers.* ê When analysed this 
male predominance seemed to relate mainly to the 
group with high ARM, 73% of which were boys 
compared with 59% in the group with low ARM. 
This apparent male predominance in the group 
with high ARM did not quite reach significance 
(p>0:05). It has been suggested that the greater 
incidence of high ARM in boys is due to the influence 
of the development of the mullerian system between 
the alimentary and unary systems in girls.* 


Table 2 Distribution of associated abnormalities in 169 infants with high and low anorectal malformation 


Values are No (%) 





System* All cases 








Boys Girls 
High (n=65)* Low (n= 104) High (n=47} Low (n=61) High (n=17) Low (n=43) 

Genitourinary tract 39 (60) 28 (37) 25 (53) 15 (25) 14 (82) 12 (28) 
Skeletal 20 (31) 15 (14) 13 (28) 10 (16) 74D s (12) 
Cardiovascular 14 (22) 10 (10) 12 (26) 5 (8) 2 (12) 4 (9) 
Facial 13 (20) 10 (10) 9 (19) 5 (8) 4 (24) 4 (9) 
Gastrointestinal 22 (34) 8 16 (33) 8 6 (35) 0 

Single umbilical artery 8 (12) 1 (1) 4 (9) 0 4 (24) 0 

Ne 2 (3) 3 (3) 2 (4) 2 (3) 0 1 (23) 
Miscellancous 5 (8) 7 3 6 (18) i (6) 1 @ 





“One intersex case 
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Over Falf our subj2cts had associated abnormali- 
ties (52%), but the imidence was greater in the 
group, with high ARM (80%), suggesting a more 
.complez pathogenesss >? higk ARM. 

Althocgh multisystem involvement is slightly 
more common in boys thaa in girls (56% v 47%), 
this cold be accounted for by the greater propor- 
tion of Figh anomal:es in boys—thet ıs, given the 
presence-of a high ARM, multiple atnormalities are 
as likel7 in a girl as ız a. toy. In both sexes the other 
body system most ccmmon‘y affected was the 
genitourmary tract. Tais is prebatly due to the 
anatomacal and temp>ral proximity o7 the embryolo- 
gical d2velopment cf the lower bowel and geni- 
tourinarr tract. The igh incidence of skeletal, 
cardiovascular, and fazial anomalies found 1s less 
easy to explain and implies an early and generalised 
insult with maximun effect on thoze systems that 


undergo most active transformation at the time. A 
pessible insult was identified in only a few cases in 
cre case a drug (Tndione) was responsible and in 
four cases (three Down’s and one fragile X syn- 
rmes) a chromosomal abnormality was respon- 
sible. The range of associated abnormalities was 
similar for both sexes and for the groups with high 
ARM and the group with low ARM, the only differ- 
erce being that other gastrointestinal tract anomalies 
were only found in the group with high ARM. This 
may be because of the differing embryological 
origins of high and low ARM.* 

One of the main aims of this study was to consider 
the familial nature of anorectal anomalies. Five 
examples of familial incidence were seen in the 
geoup with ARM only. In four of these the pattern 
was suggestive of an autosomal dominant mode of 
irhentance (Table 3, cases 1-5) In all cases within 


Table = Congenital cbrovmalities recorded in families of claldren with anorectal malformations 














Case Sex Type Other abnormalines Other family cases 
No ARM 
Affected member Abnormaliies 
1 M Low — Father Imperforate anus 
2 M Low — Half brother Anal stensoms 
(paternal) 
3 M Low — Father Imperforate anus 
4 M Low — Father Imperiorate anus 
5 = High — Second imperforate anus 
cousin (?sex) 
6 M Low Skeletal Radial aplasia Sister Single (night) lower 
abnormal tocs hmb. 
CVS ASD. VSD TGV. abnormal forearm, 
third atnum dysplastic kidneys, 
GUT Dysplastic kidneys impertorate anus 
Misc Pulmonary hypeplarte Sibling Anencephaly 
7 M Leow GUT Bilateral hydronephrosis Siblings (sex) Conjoint twins 
8 M High Skeletal Abnormal veriekrre, Sister Anal stenosis 
dysplastic foot polydactyly 
CVS Single ventricle. single ventnele 
ASD. single AV vibe. asplenia 
pulmonary atrena 
GIT Aspena 
9 M - High Skeletal Broad and dupl<c.ted Father Broad phalanges 
phalanges 
Facial Midface hypoplass. 
low set cars, proptens 
deft palate 
GIT Ileal atrena, 
caeca} atresia 
19 M Hgh GUT Hydroureter Paternal Accessory 
Facal Accessory auncle uncle auricle 
il F High GUT Cloaca Mother Septate vagna 
12 F Low Skeletal Toe webbing. Brother Toe webbing 
Facial Facial asymmetry mental retardation 
CNS Mental retardation Mother Mental retardation 
Misc Hirsotism 
13 M Low Cvs VSD Father Similar faciat 
GUT Shaw! scrotum configuration 
Facial Small lower face. 
Misc Umbilxal hemia 
14 F Low GUT Bifid vagina. Cousin (F) Intact hymen 
hydronephrosis Aunt “Double uterus” 
15 M Eigh GUT Hypospadas, bifid zans Sister Similar facial 


Facal “Odd facies“ 





configuration 





CVS=Grhovasular, ASD=A nal septal defect, VsD=ventricular septal defec , TGY=transpontion of the great vesse, AV =antenor-ventral, GUT=genito- 


unnary qact, GIT=gastroncestnal tract, CNS=certral nervous system, Misc= nacellancous 
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these families the abnormality was a minor one and 
detailed examination of other family members might 
have yielded further cases, as in the family reported 
by Reid and Turner.® Here 18 members over four 
generations had low ARM 1n association with minor 
thumb and ear anomalies. Such features, which may 
not have been recorded in the case notes of our 
study patients, could be of value as markers of 
autosomal dominant inheritance. Other reports of 
families with low ARM have suggested an auto- 
somal recessive or sex linked recessive mode of 
inheritance.© 

In our study familial cases associated with mul- 
tiple abnormalities were heterogeneous (Table 3). 
In two cases there had been multiple abnormalities 
in siblings: case 6 had a low ARM with associated 
radial aplasia, major cardiac malformation, dysplas- 
tic kidneys, and pulmonary hypoplasia. A stillborn 
sibling with a low ARM also had an abnormal 
forearm, a single lower limb, and dysplastic kidneys. 
A further sibling had been anencephalic and another 
pregnancy resulted in an early miscarriage. Case 8 
had a high ARM with vertebral abnormalities, a 
dysplastic foot, a major cardiac anomaly, and 
asplenia. A female sibling had a low ARM, poly- 
dactyly, a similar cardiac anomaly, and asplenia. In 
both families 6 and 8, where no chromosome 
abnormality was detected. the conditions probably 
represent hitherto undescribed recessive syndromes 

In case 9 a high ARM was associated with broad 
and duplicated phalanges, a facial abnormality, and 
higher gut atresias. The child’s father had sumilar 
malformations of the hands and feet but no apparent 
gut or facial anomaly. Case 10 had a high ARM with 
hydroureter and an accessory auricle. A paternal 
uncle also had an accessory auricle. In these two 
families autosomal dominant inheritance with re- 
duced penetrance is a possibility. 

Familial genitourinary abnormalities were seen in 
families 11 and 14. In the former the propositus had 
a cloaca and the mother an abnormal vagina. In case 
14 the propositus had a low ARM with a bifid vagina 
and hydronephrosis and a female cousin and an aunt 
also had abnormalities of the genitalia. 

We have described several inherited forms of 
ARM. Where the anomaly is associated with minor 
thumb and ear abnormalities, autosomal dominant 
inheritance may be implied’ and other family 


members should be carefully examined. In some>° 
cases of severe multiple abnormalities—for 
example, families 6 and 8—risk of recurrence is __ 
obviously high, but we have been unable to identify . 
any consistent pattern to suggest autosomal recessive 
inheritance that would aid the genetic counsellor. - ` 
Moreover, a search of the published works has not 
revealed any comparable cases, suggesting that such . ` 
‘syndromes’ are either unique to the individual 
families or very rare. We suggest that in families 
where a single case with ARM and multiple mal- - 
formations occurs referral to a genetic clinic may be ` 
appropriate to establish if a rare syndrome diagnosis 
can be made, to discuss possible recurrence risks 
with the parents, and to inform them of any prenatal 
diagnostic tests that are available for future - 
pregnancies 


We thank the paediatne surgeons and paediatncians m tae North 
Western Region for access to case records 
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Plasma thyrocalcitonin and parathyroid hormone 
concentrations in early neonatal hypocalcaemia 


C ROMAGNOLI, = ZECCA, G TORTOROLO, A DIODATO, G FAZZINI, AND 
M SORCINI-CARTA 


Diyision2 Neonatolozica, Universita Cattolica del Sacro C4ore e Laboratorio di Metabolismo e Biochimica 
Patologica, Istituto Supevicre di Santa, Rome, Italy 


SUMMARY During tke first week of life serum calcium, phosphorus, magnesium, immunoreactive 
thyrocalicitonin hcrmone, and parathyroid hormone concentrations were determined daily in 36 
preterm and 29 smal for gestatzonal age, full term healthy infants. Preterm babies with early 
neonatal hypocalcaemia had significantly higher concentrations of serum thyrocalcitonin 
hormene in the first Zour days oflife than normocalcaemic preterm babies. Parathyroid hormone 
coaceatrations were similar in hypocalcaemic and ncrmocalcaemic infants. In contrast, in the full 
term group no significant differences were detected in thyrocalcitonin hormone and parathyroid 
hormone patterns tetween hypocalcaemic and normocalcaemic subjects. This suggests two 
different pathogereses for early hypocalcaemia in low birthweight infants. Hyperthyrocalcitoni- 
naemia seems to be the main determining factor in preterm infants, while a non-hormonal 


pathogenesis should be considered in full term infants who are small for gestational age. 


Hypoca.caemia occurs cften in the aeonatal pencd, 
mainly im preterm aad small for ges ational age, full 
term bebies.‘? Late avpocaicaemia, which occurs 
after the third day of life, 1s associated with high 
phospjorus:calcrum ratios in formula feeds and, 
more rarely, with hypomagnesaemia or hormonal 
disords-s.? ** The péthozenesis o? early hypocal- 
ca2zmia, which occurs. during the irst 72 hours of 
life, has not beea clearly defired,’ è although 
madeqvate secretion of parathyroid hormone®'! 
and increased concentrations of thyrocalcitonin 
hormone? * 8 have seen implicated Until now, 
however, the differen secretions o` these hormones 
in the neonatal period has merely been related to 
the mezan total serm calcium concentrations, w-th- 
out subdividing the stud:ed popuation into those 
with erd without hypocalcaemia 

The aim of the resent study was to investigate 
the role of thrrccalcitonin end parathyroid 
hormones in the pathogenesis of early neonatal 
hypocalcaemia in aypəcalcaemc and normo- 
calcaemic babies whc were either preterm or small 
for gestational age ard full term. 


Patients and methcds 


The scudy was caried out on 65 healthy low 
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birthweight newborn babies (birth weight <2500 g) 
wko were preterm (n=36) or full term (n=29). It 
wes approved by the ethical committee of our 
department and had the informed consent of the 
parents. Gestational age was assessed according to 
the last normal menstrual period and confirmed by 
the Dubowitz scoring system.'* Infants who were 
small for gestational age were defined according to 
th= standards of Lubchenco et al. All babies were 
ntrsed ın incubators at normal temperature and fed 
the same standard formula within the first hour of 
lif. Energy and fluid intakes per kg and per day 
were similar for all subjects throughout the study 
Nò drugs or vitamin supplements were given during 
the study. Phototherapy was started when serum 
tetal bilirubin concentrations reached 205 pmol/l. 
Serum calcium, phosphorus, magnesium, thyrocalci- 
tcnin hormone, and parathyroid hormone concen- 
trations, acid base state, packed cell volume, and 
haemoglobin, total bihrubin, glucose, and proteins 
concentrations were determined daily on capillary 
cz central blood samples during the first week of 
lie. Serum total calcium was determined by Eppen- 
drf flame spectrophotometry,’® and inorganic 
paosphorus!” and magnesium!® by a colorimetric 
method. Serum thyrocalcitonin and parathyroid 
hormones were determined by radioimmunoassay 


z 
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(RIA): the RIA-mat Calcitonin If method measures 
thyrocalcitonin hormone values between 10 and 
1000 pg/ml and the RIA-mat PTH method measures 
directly serum parathyroid hormone 1-84 equiva- 
lents from 15 to 1000 pmol/l in human serum (Byk- 
Mallinckrodt). 

Hypocalcaemia was defined as a total serum 
calcium concentration less than 1:75 mmol/l ın the 
first 72 hours of life. We compared serum calcium 
and thyrocalcitonin and parathyroid hormone con- 
centrations firstly ın preterm babies with small for 
gestational age full term babies and secondly in all 
babies who were hypocalcaemic with those who 
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0 1 2 3 4 5 6 7 
Age (days) 
Fig 1 Serum calcium, parathyroid hormone, and 
thyrocalcttonin hormone concentrations in preterm (——) 
and small for gestational age, full term (— — —) babies during 
the first week of life 


*p<0 05, **p<0 01, “**p<0-001 


were normocalcaemic. All results are expressed as 
mean (SD). 

Statistical analysis was performed by the two 
tailed Student’s ¢ test and the correlation coefficient 


Results 


Preterm babies v small for gestational age, full term 
babies. The mean serum calcium and thyrocalcitonin 
and parathyroid hormone concentrations in preterm 
and small for gestational age, full term babies during 
the first week of hfe are shown in Figure 1 and 
clinical data on these study groups in Table 1. Mean 
serum calcium concentrations were significantly 
lower and mean serum thyrocalcitonin hormone 
concentrations significantly higher in preterm babies 
compared with small for gestational age, full term 
babies. No significant differences were detected in 
parathyroid hormone concentrations between the 
two groups 

An inverse correlation was found in both the 
preterm and the full term babies between serum 
thyrocalcitonin hormone and calcrum and between 
serum parathyroid hormone and calcium ın the first 
three days of lfe. The correlation coefficient for 
thyrocalcitonin hormone and calcium concentra- 
tions was r=0-993 on day 1, r=0-995 on day 2, and 
t=0-983 on day 3 (p<0-01) and for parathyroid 
hormone and calcium concentrations was r=0-828 
on day 1, r=0-839 on day 2, and r=0-847 on dey 3 
(p<0-02). 


Hypocalcaemic v normocalcaemic babies. 

Preterm babies 

The incidence of early hypocalcaemia was 33-3% 
(12 of 36) ın the preterm babies and 17-1% (five of 
29) in the full term babies Mean concentrations of 
serum calcium and thyrocalcitonin and parathyroid 
hormones in hypocalcaemic and normocalcaemic 
preterm babies during the first week of ife are 
shown in Figure 2 and clinical data on these study 
groups in Table 2. Serum calcium decreased after 











Table ! Cluucal data of the study groups Values are No 
or mean (SD) 
Study group 
Preterm infants Small for 
Restatronal age 
full team infants 
(ny (34) (29) 
Sex {M Fj 4D 1217 
Birth weight (g) 2033 (390) 2250) 1184) 
Gestational age (whs) 341 (1 6) 3 1 (11) 
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the first cay of life in botk groups, mors markedly so 
in the hrpocalcaemic group The lowest postnatal 
value-in the hypocalcaemic group was 1-7 mmol/l on 
the seccnd and third days of life and in the 
normoca.caemic group: was 2-0 mmol] on the third 
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0 1 2 3 á 5 6 7 
Age (days 
Fig. 2 serum calcium, va-athyrotd hormone, and 
thyrocal=Zonin hormone cenceatrations ir hypocalcaemic 
(- — —) end normocalcarm.c (——) preterm babies during 
the first veek of life. 


*p<0 01, ™p<0 001 


Table 2 - Clinical data cf Fypocalcaerac end : 
normocalzaemic patienes within the pretern and smail for 
gestatioucl age. full terre study groups. Vues are No or 
mean (SD) 








Hopoca'caemic Normocalcaemic 
peuents patients 
Preterm Eakses 
(n} (2) (24) 
Sex (M P 66 8 16 
Birth weih (g) 2 50 (710) 1975 (430) 
Gestatioral age (wks) Mts 34.117) 
Full term tabtes 
(n) ‘5) (24) 
Sex (M E) 32 915 
Birth wezght (g) 737 (204) 2260 (180) 
Gestatioral age (wks) 379 (10) 382 (12° 





day of life Significant differences in calc1um concen- 
trations were okserved between the two groups on 
the second, third, and fourth days of life (p<0-001, 
p<0-001, and p<0-01, respectively). Mean thyrocal- 
citonin hormone concentrations were sumilar on the 
first day of life in the two groups. A pronounced 
increase in the mean serum thyrocalcitonin hormone 
concentration from 118 pg/ml to 169 pg/ml on the 
third day, was observed in the hypocalcaemic 
babies. Thyrocalcitonin hormone values in hypo- 
caleaemic babies were significantly higher than im 
normocalcaemic infants on the second, third, and 
fourth days of lfe (p<0-01, p<0-001, and p<0-001, 
respectively). Thereafter, similar thyrocalcitonin 
hormone concentrations were observed in both 
preterm groups. In both groups an increase in serum 
parathyroid hormone concentrations, more evident 
in hypocalcaemic (+113%) than in normocalcaemic 
(+62-8%) babies, was observed at between one and 
three days of life, followed by constant concentra- 
tions up to the seventh day. No significant differ- 
ences in parathyroid hormone values and patterns 
between hypocalcaemic and normocalcaemic pre- 
term infants were observed. Serum phosphorus, 
magnesium, total protein, and electrolyte concen- 
trations, packed cell volume, and acid base state 
were similar in both preterm groups. No infant had a 
serum glucose concentration lower than 2-22 mmol/l 
and only 25 babies (12 of whom were hypocalcaemic 
and 13 of whom were normocalcaemic) were treated 
with phototherapy. 


Small for gestaonal age, full term babies 

Figure 3 shows the mean serum calcium and 
thyrocalcitonin and parathyroid hormone concen- 
trations for the hypocalcaemic and normocalcaemic 
small for gestational age, full term babies. The 
serum calcium concentration decreased ın the hypo- 
calcaemic group from the initial mean value of 2-2 
mmol/l to 1-72 mmol/l on the third day of life; the 
lowest mean serum calcium concentration in the 
normocalcaemic group was 2:12 mmol/l on the 
fourth day of life. Thyrocalcitonin hormone concen- 
trations showed a small increase in the first 24 hours 
and then decreased in both groups. A similar 
increase of serum parathyroid hormone values was 
observed in hypocalcaemic (+56%) and normocal- 
caemic (+74%) babies between one and three days. 
No particular trends of parathyroid hormone were 
then observed in either group Although significant 
differences in mean serum calcium concentrations 
were observed between the two groups on the 
second, third, and fourth days of life (p<0-01, 
p<0-001, and p<0-01, respectively), no significant 
differences were detected in mean serum thyrocal- 
citonin and parathyroid hormone concentrations 
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Parathyroid hormone Th 
{ng/m} 


Age (days) 


Fig 3 Serum calcıum, parathyroid hormone, and 
thyrocalcitonin hormone concentrations in hypocalcaemic 
(- --) and normocaicaemic (——) small for gestational 
age, full term babies during the first week of life 


*p<0 01, **p<0 001 


during the study. Serum phosphorus, magnesium, 
total protein, and electrolyte concentrations, packed 
cell volume, and acid base state were similar in 
hypocalcaemic and normocalcaemic small for gesta- 
tional age, full term infants No full term infant had 
a serum glucose concentration lower than 2-22 
mmol/l and 11 babies (five of whom were hypo- 
calcaemic and six of whom were normocalcaemic) 
were treated with phototherapy. 


No hypocalcaemic preterm or small for ges- 
tational age, full term infants had any important 
chnical symptoms All those with hypocalcaemia 
recovered spontaneously, except for two (one 
preterm baby and one full term baby), whose early 
hypocalcaemia was followed by late hypocalcaemia, 
which was treated orally with vitamin D and 10% 
calcium gluconate solution. 





Discussion 3 

Our results indicate that the mcrease in thyrocalcito- 
nin hormone concentrations observed in preterm 
and small for gestational, full term babies in the first 
24 hours of lıfe is associated with a fall in serum 
calcium concentrations, 1n spite of rising parathyroid 
hormone concentrations. Preterm babies had signifi- 
cantly higher thyrocalcitonin hormone concentra- 
tions and significantly lower calcium concentrations 
compared with the small for gestational age, full 
term infants during the whole of the first week of 
hfe. Moreover, our study confirmed the higher 
incidence of early hypocalcaemia in the preterm 
compared with the full term babies, as previously 
reported.> 8 

One possible cause of early hypocalcaemia is a 
transient state of neonatal hypoparathyroidism, 
secondary to fetal hypercalcaemia.®° Yet in our 
study no significant differences in parathyroid hor- 
mone values were observed between hypocalcaemic 
and normocalcaemic preterm and small for gesta- 
tional age, full term infants. On the contrary, our 
finding of a rapid postnatal increase in parathyroid 
hormone strongly suggests, as previously reported,’ 
an effective response of parathyroid glands to falling 
serum calcium concentrations, gestational age not 
being a conditioning factor for this response. 

The physiological role of thyrocalcitonin hormone 
in the regulation of neonatal calcium metabolism 
remains to be clarified. High thyrocalcitonin hor- 
mone concentrations in cord blood,” as well as a 
rise in the concentrations of this hormone during the 
first hours of life,!° possibly mfluence the fall in 
serum calcium concentrations during the neonatal 
period. The significant differences we found in 
serum thyrocalcitonin hormone concentrations be- 
tween hypocalcaemic and normocalcaemic preterm 
babies during the first three days of life support this 
hypothesis. In contrast, the observation that hypo- 
calcaemic and normocalcaemic small for gestational 
age, full term infants showed similar trends in 
thyrocalcitonin hormone concentrations during the 
study suggests a non-hormonal pathogenesis of the 
early hypocalcaemia in these babies. The interrup- 
tion of the transplacental calcium transfer is prob- 
ably more important ın this group of babies. 

As it has been shown that defective vitamin D 
metabolism is not a primary factor in the pathogene- 
sis of early neonatal hypocalcaemia," and also that 
vitamin D supplementation fails to prevent early 
neonatal hypocalcaemia in premature :mfants,” 
vitamin D and its active metabolites were not 
measured in this study. 

Our study suggests a different pathogenesis for 
early hypocalcaemia in preterm babies and small for 
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gestational age, full term babies. Æ higher and 
longer secretion of thyrocalcitcnin hermone is the 
main determining factor of 2arly hypocalcaemia in 
preterm babies, while a 20n-ho-mona. cause should 
be considered for ear.y nypocalcaem a in small for 
gestational age, full term :nfants. It snot clear why 
only some preterm babies have hyper-hyrocalcttoni- 
naemia during the early neonatal pernd. A relation 
between mode of del very end thyrozalcitonin hor- 
mone concentrations dering the firs: hours of life 
has deea reported (Bagnoli F, De Leo V, Bruchi S, 
Buonocore G, Berm S, Talun B, Brécci R. Calcito- 
nin, parazhyroid hormoaz and prolaztın concentra- 
tions in the first days of life in relaticn to the mode 
of delivery, presented at the International sympo- 
sium or the endocrine physiology of-pregnancy and 
peripar-um period Siem, April 1984 . Our data did 
not shcw- this relation in either premature or full 
term infents. 
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Parvovirus associated aplastic crisis in homozygous 
sickle cell disease 


A R GOLDSTEIN, M J ANDERSON, AND G R SERJEANT 


Medical Research Council Laboratories (Jamaica), University of the West Indies, Kingston, Jamaica, and 
Department of Medical Microbiology, University College Hospital, London 


SUMMARY Aplastic crises in homozygous sickle cell disease in Jamaica predominantly affect 
children and occur in epidemics. Of 67 cases in a cohort study of 314 children with homozygous 
sickle cell disease, 62 were attributable to human parvovirus infection. Affected children were 
aged 0-5-12-5 years, and the incidence rose to 28% by 10 years. No recurrences were seen. 
Symptoms and signs on presentation were attributable to the viraemia and acute anaemia. 
Asymptomatic thrombocytopenia was common. Blood transfusion was given in 54 cases (87%). 
Thirty eight children (61%) were admitted to hospital, 16 of whom were extremely ill on 
presentation and one of whom died soon after admission. Twenty four (39%) were managed as 
outpatients, 16 of whom were transfused. Parvovirus associated aplastic crisis is a self limited 


condition with excellent prognosis if diagnosed promptly and managed appropriately. 


The aplastic crisis occurs in a variety of chronic 
haemolytic conditions.'* A temporary stopping of 
erythropoiesis 1s followed by a rapid fall in haemo- 
globin concentration, and death may result from 
peripheral circulatory failure Most episodes are 
associated with human parvovirus infection.? ** Of 
67 aplastic crises in a cohort study of sickle cell 
disease, 62 were attributable to parvovirus infection. 


Patients and methods 


Three hundred and fourteen children with homo- 
zygous sickle cell disease were identified during the 
screening of 100 000 consecutive babies at the main 
Government Maternity Hospital (Victoria Jubilee 
Hospital) between 1973 and 1981. These children 
are being prospectively followed up in a cohort 
study and the methods of diagnosis,” follow up, and 
haematological investigations'” have been described 
previously 

The aplastic crisis was defined as a fall in 
haemoglobin markedly below steady state values 
associated with absence of or very few (<1%) 
reticulocytes in the peripheral blood. With higher 
concentrations of reticulocytes, the diagnosis was 
only accepted 1f there was a daily increase consistent 
with the recovery phase of the aplastic crisis. These 
haematological criteria were met in 67 children, of 
whom 62 had evidence of concurrent parvovirus 


infection. The diagnosis of recent parvovirus infec- 
tion was based on the finding of viral deoxynbonuc- 
leic acid (DNA) in‘acute serum samples (16 cases), 
parvovirus specific IgM in acute or convalescent 
serum samples (27), or seroconversion (19). 

Fifty four children presented to special cohort 
clinics and eight to the casualty department. 


Results 


Three epidemics of aplastic crists occurred during 
the study—namely, in 1973-75, 1979-80, and 1984— 
86. No aplastic crises were seen between these 
epidemics. One, 24, and 37 cohort children were 
affected in the three epidemics, respectively, repre- 
senting an overall prevalence of 20% and an 
incidence of 28% by 10 years. The youngest child 
was 0-5 years and four were affected ın the first year. 
Sexes were affected equally (35 boys and 27 girls). 


Clinical features. A prodromal illness was reported 
in 61 children, one episode being diagnosed retros- 
pectively during a routine blood test. The pradrome 
averaged two to three days (range one to 14 days), 
and the prodromal symptoms are listed in Table 1. 

The major signs on examination are summarised 
in Table 2 The oral temperature, measured in 54 
children, was 37-1-38°C in 19 (35%) and exceeded 
38°C in 23 (43%). Splenomegaly increased in size in 
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Table 1 Prodromal syrepcoms in 62 cylasıc crises 





Symptoms do (%) with 
at symptom 
Fever ` 2 (68) 
Headache 2 (35) 
Abdomupzt pain ra -0 (32) 
Upper reepirnory mfcttioa 8 (29) 
ANOTA: 7.7 4 (23) 
Emb pain “` 3 (21) 
Vomiting. -~ 9 (15) 
Pallor 9 (15) 
Weakness 8 (13) 


Breathlesst.e=s 3 (5) 





Table2 Mayer signs 02 exemunat-or, in @ aplastic crises 








Sign No (%) with 
that sign 
Pallor 34 (87) 
Tachycarta 23 (37) 
Hepatomegely (3 2m) 13 (21) 
Gallop ritim 10 (16) 
Pharyngus 9 (15) 
Outs mein 6 (10) 
Chest signs 4 (6) 
Confusiar 4 (6) 
Neck stiftness 3 (5) 
Dehydrator 3 (5) 


four clidren (aged )-€-3-6 years), all of whom had 
evidenze of heart failure. A macuar rash on face 
and trink occurred one week before aplasia in a 
child aged 7-5 years, end ancther-aved 6 years had 
generzlised pruritis bet w-thoul a rash at presenta- 
tion. 

Farr ilal involverrert was common, aplastic crises 
develcring in six of nine siblings vith homozygous 
sickle cell disease o7 a=fected children at intervals of 
seven to 32 days ater the index case. 

A zil aged 5-2 sears had the simultaneous 
occurrence of parvov rus infeccior and salmonella 
septicaemia. She was li and drows/ at presentation 
with cnly a slgh: pallor, and her p atelet count was 
100 00C above steady state. Her haemoglobin con- 
centretcon had falem from 9-1 :o 6-2 g/dl and 
reticw.ccyte count foom 3% to 28%. A blood 
sample grew Salinone'la St Pau! bw also manifested 
60 arbitrary unizs of parvovirus specific IgM, œn- 
firmirg recent parvovirus infechor. 


Haerratological investigations. Mean haemoglobin 
concentration a: presentation wa. 3-9 g/dl (range 
1-8-8-5 g/dl), represeating an everage fall of 3-9 g/dl 
(range 1-7-6-9 2/d.), below the irdividual’s steady 
state values Reticulocyces were absent from the 
periph2ral blood ir 43 cases (62%), between 0-1 and 
1-0% in 14 (23%). and between € and 25% in five, 


all cf whom seemed to be ın the recovery phase of 
the aplastic crisis. The return of reticulocytes—that 
is, recovery—was monitored in 38 of 57 patients 
wFo presented ın the acute phase of the aplasia and 
occurred in one to three days in 11 children, four to 
su days in 11, and seven to 10 days in 16. 

Mean cell volume at the time of aplasia was 
available in 60 of the 62 patients and was within 5 fl 
of steady state values in 39 (65%), fell in 12, and 
rose in seven. Total serum bilirubin concentrations 
at the tıme of aplasia were available in 24 of the 62 
petients and were unchanged (+5 umol) in five. In 
ore patient the total bilirubin concentration 1n- 
creased from 34 to 48 pmol/l, but 18 showed an 
average fall of 19 pmol/l (range 5-72 umol/1). 

Total white blood cell counts (total nucleated cell 
ccunts corrected for nucleated red cells) were 
available in 46 of the 62 patients and were within 
2010 of previous steady state values in 10. Counts 
fell ın 22 patients, of whom 19 showed decreases of 
3020-9000 and three decreases of 12 000-17 000 
Counts increased in 14 patients, of whom four hac 
ircreases of 5000-9000 and 10 increases of 11 000- 
45 000. 

Platelet counts at the time of aplasia were 
measured in 37 children and were within 25 000 o? 
seady state in four. They fell in 27 children (73%) 
by a mean of 201 000 (range 62 000-584 000) below 
s.eady state values and were below 150 000 in four, 
although none had spontaneous bleeding. They 
increased ın six children, two of whom were ın the 
recovery phase of aplasia, one of whom had a 
cxcomitant salmonella septicaemia, and three cf 
whom had no explanation. 

Fetal haemoglobin concentrations at the time cf 
eplasia were measured in 25 children and did not 
ceviate by more than 5% of previous steady state 
values in three patients. In 22 children fetal haemc- 
globin concentrations showed a mean propor- 
tonal increase of 58% (range 10-133%). 

Serum tron concentrations at the time of aplasta 
were available in 20 children and were unchanged m 
rwo. The concentrations mcreased in 16, often 
-trikingly, the concentrations exceeding 36 pmol/l in 
zeven and iron saturations exceeding 70% in eight. 
These concentrations generally fell precipitate-y 
with the recovery of erythropoiesis. 


Management. A single transfusion of packed red 
zells was given in 54 children (87%). Of the eigat 
zhildren not receiving transfusion, three were in the 
recovery phase, one refused on religious grouncs, 
and four had only modest decreases in haemoglobin 
concentrations. 

Blood cultures, performed in 48 cases (77%), 
yielded one pathogen, a Salmonella St Paul spp. ` 


Parvovirus associated aplastic crisis in homozygous" “sickle. cell disease. 


Cerebrospinal fluid was sterile in all six cases 
examined Antibiotics were prescribed for possible 
bacterial infection ın 44 children (71%) (seven cases 
of clinical pneumonia, five of tonsillitis or pharyngi- 
tis, four of otitis media, one of burns, and 27 of 
unexplained fever). 

In the first two epidemics 22 of 25 patients (88%) 
were admitted to hospital, but ın the last epidemic 
only 16 of 37 (43%) were admitted Of these, eight 
presented late in the day or out of clinic hours and 
eight had complications (two had acute circulatory 
collapse, two had possible septicaemia, and one 
each had dehydration, painful crisis, pneumonia, 
and transfusion reaction). Only these eight (22%) 
required admission for medical reasons. The 
changing attitude to admission to hospital reflected 
increased familiarity with the natural history, good 
prognosis with appropnate management, and n- 
creased use of outpatient transfusion and close 
follow up. 


Outcome. One child died from circulatory collapse 
because an incorrect diagnosis in the casualty 
department led to a six hour delay in transfusion. 
The remaining 61 patients recovered uneventfully 
and none manifested recurrences 


Discussion 


Chronic haemolytic anaemias are generally associ- 
ated with expansion of bone marrow and a com- 
pensatory increase 1n erythropoetic activity. In the 
aplastic crisis there 1s a sudden and self limited 
stopping of marrow activity that predominantly 
affects erythroid maturation, which results in an 
absence, or very few immature red cells (normoblasts 
or reticulocytes) in the peripheral blood In chronic 
haemolytic processes, because of the short survival 
of red cells, these events are rapidly reflected in the 
peripheral blood and mamifest by a rapid fall in 
haemoglobin concentration. Such aplastic crises 
have been recognised im a variety of chronic 
haemolytic anaemuas.! 

It is vital to distinguish aplastic crises from 
hypoplastic episodes, which may attend certain 
infections (salmonella, pneumococcus, and myco- 
plasma), metabolic disturbances (renal failure), or 
nutritional abnormalities (folate deficiency). All 
may be associated with a lower reticulocyte count 
(1-5%) and haemoglobin concentration (usually 4-6 
g/dl) compared with steady state values. When 
clearly defined (as proposed in this paper) the 
aplastic crisis emerges as a separate entity that, in 
most episodes, is associated with human parvovirus 
infection. 

In Jamaica aplastic crises follow a clear epidemic 


“iS a 


pattern with a four year interval- Genera peaks, 7 


587+ 


individual epidemics usually lasting 18-24’ months. - 


Human parvovirus infection accounted for 62 of 67 


(93%) episodes, and although no cause was found ` 
for the other five episodes, 1t is of interest that they. 


occurred during the parvovirus related epidemics. A 


Other causes of aplasıa are reported”. 
casional combined infections may occur., 


Eu 
ne oe 
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and, oc- -- 
Children ` 


with homozygous sickle cell disease do not seem to be - + 


more prone to parvovirus infection and this mfection 
does not always resultin clinically recognised aplasia.° 
Clarification of the temporal relation between 
parvovirus infection and aplastic crises must await 
sero-epidemuological studies already underway. 

The mechanisms of parvovirus induced aplasia 
have been discussed elsewhere. 14 Experimental 
human parvovirus infection of-normal volunteers 
resulted in disappearance of reticulocytes, a fail in 
white blood cell and platelet counts, but only a slight 
fall ın haemoglobin concentration.” These features 
are all apparent m parvovirus related aplasia ın 
homozygous sickle cell disease, although the 
haemoglobin fall is more pronounced because of the 
short survival of red cells. There 1s also a fall in 
bilirubin, a rise ın serum iron, and a striking increase 
in fetal haemoglobin because of the greater survival of 
cells containing high amounts of fetal haemoglobin. 
These findings are diagnostic of the aplastic crisis 
and bone marrow examunation is rarely necessary. 

The clinical features are consequent on these 
haematological changes and the profound anaemia 
requires urgent blood transfusion. Other complica- 
tions may necessitate admission to hospital, but in 
uncomplicated cases the predictable natural history 
and uniformly good prognosis generally allow out- 
patient management Bone marrow activity returns 
spontaneously usually after a period of eight to 10 
days and a pronounced reticulocytosis 1s associated 
with a rapid return to steady state haemoglobin 
concentrations.'® Patients should continue to be 
monitored during this period as a slower response 
may indicate superimposed iron or folate deficiency. 
Siblings with homozygous sickle cell disease should 
be watched for aplasia, because of the familial 
tendency and cross infection that may occur in the 
hospital ward.!7 

Skin changes are of particular interest because 
human parvovirus seems to be responsible for the 
maculopapular rash of erythema infectiosum,!® and 
a simular rash occurred in inoculated human volun- 
teers. They are rarely recorded in human parvovirus 
related aplasia in sickle cell disease, although they 
did occur m one case in the present study. The 

reasons for this different behaviour are unknown. 

Aplastic crises rarely, if ever, recur. Recurrent 
parvovirus related aplasias have never been re- 
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ported -and life long mmunity seems to follow 


infectior. A human parvovirus vaccine currently 
under d&7elopment may therefore be effective in 
prevents this-complicetion. 
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Computed tomography in severe protein ener. 


malnutrition 


K C HOUSEHAM AND J F K DE VILLIERS 


Departments of Paediatrics and Child Health and Diagnostic Radiology, Faculty of Medicine, University of 
the Orange Free State, Bloemfontein, Republic of South Africa 


SUMMARY Computed tomography of the brain was performed on eight children aged 1 to 4 years 
with severe protein energy malnutrition. Clinical features typical of kwashiorkor were present in 


all the children studied. 


Severe cerebral atrophy or brain shrinkage according to standard radiological criteria was 
present in every case. The findings of this study suggest considerable cerebral insult associated 


with severe protein energy malnutrition. 


The possible long term effect of protein energy 
malnutrition on the developing brain remains a 
controversial issue. Stoch and Smythe, in a now 
famous series of articles, showed retardation of 
intellect and reduced head circumference that indi- 
cated impaired brain growth in long term follow up 
of individuals who had been severely under- 
nourished during infancy '* Moodie et al in a 15 
year follow up of patients with kwashiorkor in Cape 
Town, South Africa, found that both patients and 
controls had lower than average scholastic achieve- 
ment and problems with social adjustment.’ Their 
findings suggested that other environmental factors 
have greater effect. Dobbing, ın a recent review of 
infant nutrition and its effect on later achievement, 
concluded that brain growth is indissolubly linked 
with body growth.” Promotion of somatic growth in 
the period before the second and even third birthday 
is important in his opinion to ensure good brain 
growth. 

Severe cerebral atrophy was found initially on a 
computed tomogrem of a child with kwashiorkor 
admitted to the paediatric wards of the Pelonomi 
Hospital in Bloemfontein. A review of the published 
works revealed that this finding had not been 
reported previously, although an echoencephalog- 
raphic study had shown dilated ventricles in infants 
with kwashiorkor but not in infants with marasmus.’ 
Subsequent to this initial observation, a further 
seven children admitted with severe malnutrition 
and clinical signs of kwashiorkor or marasmic 
kwashiorkor were examined by computed tomogra- 
phy of the brain. 


Patients and methods 


Eight children aged 1 to 4 years (median 17-5 
months) were studied. All but one were boys and all 
were admitted primarily for management of severe 
protein energy malnutrition. 

All were growth retarded, with growth variables 
less than the third centile of the National Center for 
Health Statistics® (Table). In four the body mass was 
less than 60% of expected weight for age, indicating 
severe malnutrition or marasmic kwashiorkor. Head 
circumference was measured ın five and was normal 
for age in four. In the other child the head 
circumference was appropriate for mass and height, 
both of which were far below the normal for age. In 


Table Nutritional and growth variables ın the eight cases 
admitted primarily for management of severe protein energy 
malnutrition 











Case Vanable 
No 
Mass Head circumference Albunun 
(NCHS centde) (NCHS centile} (gil) 
1 <3 N 15 
2 <60% EW <3 18 
3 <3 N 14 
4 <3 — 18 
5 <60% EW N 10 
6 <60% EW — 23 
7 3 N 18 
8 <60% EW — 18 





NCHS=Nautona! Center for Health Statatics.” EW=cxpected weight for age 
N=normal 
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five patients the. bead circumference was not 
recorded but head size vas regarded 1s appropriate 
for body, azé on clinical examinatiorm Serum albu- 
min concentrations w2re ex:remely low in all eight 
“patients znd in seven were belcw 20 g/l. 

AW ‘Hac clinical featu*es of kwashDrkor, such as 
">, generalised ogdema, «kim lesions, anc hair changes. 
. All. were typically apathetic aad withdrawn 03 


Tr an admission. One chilc kad generalis:d convulsions 
` intermittently over a penod cf fve days after 


admission, despite treazment with anticonvulsants. 


`.. Examinazion of cerebrospinal flud and serum 
~ biochemistry showed n> abnormalit7, and no defi- 


nite- cause for the convulsions was und. Another 
child hac shortlived convulsions on edmission when 
entically ill with pnzuronia and presumed septi- 
caemia. At this time ke had an 1sncompensated 
metabolic acidosis tpH 717) and hyponatraerma 
(sodium concentration 108 mmo./l). Hyponatraenna 


was presumed to be the cause a7 th convulsion. 


Most (six of the e1gn:) had ciarmoea on admis- 
sion. but this respordec to standard treatment aad 
had resolved at the time cf computed tomography. 
One patient. aged 4-years, was adm_tted initially for 
kwashicrkor, but further mvestization revealed 
polyposis col with javenile polyps that affected 
the entre colon. He had a severe protein losing 
enteropathy, whic resulted in Irs malnourished 
State. 

At the time of computed tomcgraphy all were 
stable clinically, were normally hydrated, and had 
normal acid base and electrolyte vulues. Most were 
scanned one to two weeks after admission. The 
tomograms of the Drain were performed according 
to standard procedare without sedation or contrast. 
Consent for computed tomograpiy was obtained 
from the parents ır each case. 


Results 


The findings on ccm>uted tomography were 1denti- 
cal in all eight children. Tkere was pronounced 
enlargement of tie ventricles and cerebral sulci 
(Figures 1, 2, and 3°, indicatmg < severe degree of 
cerebral atrophy or “brain shrinkage’. The cerebel- 
lum was relatively spered (Fig. 4° and did not show 
the severe degree of volume less en ın the cerebral 
hemispheres. No other abnozmaaties were evident 
on computed torrography. 

All children were dischazgec after periods of 
admission to hospital of between “our and six weeks, 
without gross neurological defiat, apart from the 
child with prolorged convalsion: , who had residual 
spasticity. The child with juvenie polyposis was re- 
admitted one morth later, at which time a tctal 


colectomy was performed. The protein losing en- 
terapathy resolved postoperatively with improve- 
meri in the nutritional state Long term follow up of 
these patients ıs not available. 





Fig 1 Computed tomogram of case 3, showing wide 
c2rebral culci 





Fig 2 Computed tomogram of case 5, showing widened 
cerebral sulct and enla! ged ventricles 
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Computed tomography ın severe protein energy. malnutrition "991 








Fig 4 Computed tomogram of case 6, showing relative 
sparing of the cerebellum 


Discussion 


The findings of this small study indicate a loss of 
brain volume associated with severe protem energy 
malnutrition in young children. The loss of brain 
volume is almost certainly the result of cerebral 


i oR 


Fig 3 Computed 
tomograms of case6, *:' 
showing diffuse cerebral 
atrophy or shrinkage 


atrophy rather than a temporary reduction ım brain 
interstitial fluid volume. The latter could produce a 
sumilar though less severe picture. The fact that 
these patients were well hydrated with normal 
serum electrolyte concentrations and had a lowered 
serum colloid osmotic pressure due to hypoalbumi- 
naemia at the time of computed tomography makes 
this unlikely in our opinion. It 1s accepted that 
cerebral atrophy could have resulted from meta- 
bolic, haemodynamic, or infective causes in these 
ill children The fact that all had severe cerebral 
atrophy without evidence of any other abnormality, 
however, strongly suggests an association with the 
present of severe protein energy malnutrition, which 
was the common factor in all eight children 

Computed tomography allows the easy demon- 
stration of ventricular size and the appearance of the 
cerebral sulci.? Before the development of com- 
puted tomography the only reliable method of 
showing cerebral atrophy was pneumoencepha- 
lography. It must be emphasised that cerebral 
atrophy shown by computed tomography is a strictly 
morphological observation. There is not necessarily 
a direct correlation with the functional capacity of 
the brain.” 

Studies have shown that intellectual functions 
may be well preserved in patients with radiologi- 
cally or pathologically shown cerebral atrophy, 
while profoundly demented patients may have 
morphologically normal brains.? Cerebral atrophy 
or loss of brain substance has been shown with 
advancing age in otherwise normal individuals. © On 
the other hand, cerebral atrophy may be associated 
with pathological conditions such as neurode- 
generative disorders—that is, mucopolysacchari- 
doses, mucolipidoses, and the leucodystrophies—in 
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childhood !! Cerebral atrophy, or brain shrinkage, 
“has been found to be associated witk severe nutni- 
tidnal deficiericy states :n adults, such as anorexia 
. nervaså and Wermk='s encephaopathy with 
alcohol abuse.” In taeze states there is selective 


_ téduction of white macter and reduced brain weight 


at postmortem examır aton. 

‘ What tken is the impcr-ance of the brain shrink- 
age found in all eight chldren studiec? It has been 
shown thet the human brain undergoes a growth 
‘spurt from the mid-trinester of gestatOn until 2 or 3 
years of age. Neuronal nembers reach their full 


- ., complement between the 10th and 2th weeks of 


gestation Increase in brain substance thereafter 1s 
the result of massive gkzl multiplicetion and the 
process of myelination !3 Of considerable functional 
importance is the develooment of synaptic connec- 
tions and the growth cf cencritic tree . at this time. 
The considerable loss o7 brain substance and, by 
inference, nyelin durirg this critice! penod shown in 
the malncunshed chi.dsen studied nay indicate 
permanent damage to the:r develcping brains. 
Ammal experiments have showr. that failure of 
synaptogeresis and redaction in the degree of 
dendritic complexity procuced by undernutrition at 
this time is probably reversible.“ Follow up 
studies of these childrer would te cf interest to 
assess if the cerebral atrophy is a persistent finding. 
Such a long term study :s currently being undertaken 
and we hope to report th findings in due course. 

Of perticular interest is the repozt tkat five of the 
20 infants with severe malnutriior ın infancy 
studied by Stoch and 3mythe had abnormal com- 
puted tomograms at 2) so 24 years cf age.!> The 
subtle signs of underdevelopmeat in he tempero- 
parietal region on computed tomography correlated 
positively with tests fo- cisturbance o` visuomotor 
organisation when comJa~ed with the -emaining 15 
individuals in whom computed tomcgrams were 
normal 

In conclusion, the findings of this small series 
further suport the view that severe protein energy 
malnutritioa in early childhood is a factor likely to 
result in reduced inceLectual potential. Many 
environmental factors, in-luding nutriion together 
with inherent genetic potential, play an important 
part in cetermining -he final cutcome of the 


d=velopmental process. The relative importance of 
pucrition with regard to the ultimate achievement of 
the individual ın later life remains to be determined. 
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How should chylothorax be managed? 


pal Aye 


J W L PUNTIS, K D ROBERTS, AND D HANDY ? 
Institute of Child Health, University of Birmingham, and Birmingham Childrens’ Hospital 


SUMMARY The management and complications of chylothorax occurring beyond the neonatal 
period were reviewed retrospectively. Records from 15 patients treated between 1976 and 1986 
were analysed; a combination of thoracocentesis, chest drain insertion, and dietary modification “: 
were successful in abolishing chyle leakage in 10 cases. One child died from complications of 
cardiac surgery rather than from the chylothorax, and surgical intervention was necessary in the 
remaining four patients and included pleurectomy in three and thoracic duct ligation in the 
- fourth. Lymphopenia, hypoalbuminaemia, hyponatraemia, and weight loss were the most 
common complications of conservative management and tended to occur ın those patients with 
the longest duration of drainage. Postoperative recovery after pleurectomy and thoracic duct 
ligation was uneventful. We conclude that conservative management of chylothorax will be 
successful in most cases. Complications of such a policy are fairly common but rarely serious. 


Chylothorax after the neonatal period may be 
traumatic or non-traumatic in origin. Traumatic 
chylothorax 1s most commonly associated with 
surgery for congenital heart disease! or in the 
posterior mediastinum. Other causes may be 
accidental and tnvial, such as coughing, rarely, it 
may be part of the range of child abuse.? Neoplasm, 
subclavian vein thrombosis, mediastinal lymphan- 
giectasia, and parasitic infection are examples of 
non-traumatic aetiology 

Chylothorax in childhood is a potentially life 
threatening condition yet sufficiently uncommon to 
ensure that few centres have much expenence in its 
management. Although many authors recommend a 
conservative approach,’ some have advocated con- 
sideration of early surgical intervention ın cases of 
traumatic chylothorax.* There ıs therefore some 
debate about the benefits of surgical as opposed to 
dietary treatment. We have generally employed the 
dietary approach, in the form of thoracocentesis, 
chest drain insertion, and dietary modification, with 
surgery if this fails We reviewed our last 10 years’ 
experience of chylothorax to establish the effective- 
ness of this policy and the nsks inherent in both 
medical and surgical treatment. 


Patients and methods 
Fifteen patients treated for chylothorax between 


1976 and 1986 were identified by means of a hospital 
diagnostic coding index. Patient records were ana- 
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lysed to determine mode of presentation, underlying 
condition, duration and volume of chyle leak, 
details of management employed, incidence of 
complications, and outcome. 


Results 


The aetiology, management, and outcome for each 
case are summarised in the Table. 


Aetiology. The median age at presentation was 20 
months (range 3 months to 9 years) Twelve children 
had undergone thoracotomy before development of 
chylothorax, 10 for congenital heart defects. One 
child had a left lower lobectomy and another 
resection of an intrathoracic Ewing’s sarcoma, 
followed in both by chyle leakage. Ligation of a 
persistent ductus arteriosus was the single most 
common antecedent of chylothorax, which compli- 
cates 1% of all such operations in our hospital. 

Three patients presented without previous 
surgery In one of these an upper respiratory tract 
infection associated with cough seemed to be the 
precipitating factor and no underlying cause was 
ever found. The other two patients had abnormali- 
ties of the lymphatic system, one had a pleural 
lymphangioma diagnosed at pleurectomy and the 
other was a child with Khppel-Trenaunay-Weber 
syndrome in whom chylothorax followed an attempt 
to reduce the size of his lymphoedematous leg with 
occlusive bandages. 
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Table Aetiology and outecrie m 15 cases of chylothorax 








wes 








a lane Age | Sex. Preciortating Mauam.un chyle Total No Complications Outcome 
go fyeassimombaj--' >, “7% eveat loss ux 24 hours of days of 
es a. sr Da o (mlikg body werghks)  dranage 
A Ts = 
seye F PDA lgator 4 26 — Reaccumulation 
ott pleurectomy 
Y3 a’ F PDA ligation 12 12 Low sodium Resolution 
V6 + F PDA ligation 5 10 Lymphopenia Resolution 
w7 F PDA hgauon 32 8 Lymphopenia Resolution 
8, F Cav>-pulmonary 9 64 Low sodium, Resolution 
stunt tymphopema, 
low albumin, 
weight loss 
9 M Zav>pulmonary 8 15 Low sodium, Resolution 
shunt low albumin 
u10 M Zavo-vulmonary 10 7 — Resolunon 
s shunt 
2 0 F ISE repair %0 11 Lymphopenia Death 
Gil F JSE zepa, pulmonary 33 7 Lymphopenia Resolution 
arery band weight loss 
14 F ef Blalock-Teusug 86 8 — Resolunon 
operation 
O10 F Left lower 12 26 Lymphopenia Resolution 
lobectomy 
970 F Ceirg $ sarcoma 17 7 — Thorace duct 
ligation 
60 F Cleura 39 30 Low albumin, Resolution, 
tynphangioma weight loss reaccumul.ation 
Pleurectomy 
54 M Llippei-Trenaunay- 24 29 Weight loss Resolution 
Weber syndrome reaccumulation 
pleurectomy 
9 F Cough 6 53 Lymphopenia Resolution 


M=male, Fufemale, PDA«persatcrt ducts anerus, VSD=ventneular szptal defect. 


Diagnosis. The three chadren with chylothorax 
unrelated to surgery presented with a history of 
increasing shortness of b-ecth over several days. Six 
of the 12 patients who uncerwent thoracotomy were 
diagnosed before they became symptomatic, four 
because o= continuing fluid loss from chest drains 
inserted atoperation and two when pleural effusions 
were seen on routine postoperative x ray films. 
Chylothorax in six child-en who had undergone 
thorecic surgery presente with increasing dyspnoea 
from. two to as many æ 30 days postoperatively 
(median 15 days). 

In 12 patients the pleural fluid had a classical 
miukr appearance In three otaers, before enteral 
feeding had been restarced after surgery, pleural 
flud was serous in nature. The extent to which 
pleural flu:d was subjeciec to laboratory analysis 
vared from patient to petent. Diagnosis of chy- 
lothorax was made on fhe basis of a number of 
factors: clinical history, mlky appearance of the 
fluid, continued sterile eff1sions, chylomicrons vis- 
ible cn ligkt microscopy, 20-59 leucocytes per high 
powe- field, with 90% or more being lymphocytes, 
and fluid and protem coxent approaching that of 
plasma Protein concentraion measured in four 
patiemts veried from 24 tv 55 g/l. All but one 
effusion was left sided Im addition to chylothorax, 


one patient developed chylopericardium, which 
required surgical drainage. 


Management. All the children were initially man- 
aged conservatively from the time of diagnosis. 
Initial thoracocentesis was always followed by reac- 
cumulation of chyle that necessitated chest drain 
insertion. Dietary modification was employed ın all 
patients Twelve were given a low fat high protein 
diet supplemented with medium chain triglycendes 
(MCT). Typically, this would consist of vegetables, 
lean meat or white fish, and bread without butter or 
margarine. Fred foods other than potato chips 
cooked in MCT oil were excluded as were cakes and 
biscuits Milk was provided as skimmed milk sup- 
plemented with carbohydrate (glucose polymer) and 
MCT oil. Three children received an elemental diet 
as their only form of nutrition. Chyle drained from 
the chest was generally replaced with an equivalent 
volume of intravenous plasma. 


Chyle production. We examined the maximum 
volume of chyle drained in relation to body weight 
in any 24 hour period. Three patients were receiving 
parenteral fluids only postoperatively, yet still 
drained a mean volume of 42 ml/kg/day over two 
days. In one patient we opted to substitute total 


parenteral nutntion for an MCT milk feed that was 
producing chyle flow around 12 ml/kg/day but found 
no reduction in the rate of leak over the next 48 
hours until we reverted to a low fat enteral diet. The 
median maximal 24 hour chyle drainage in patients 
on our standard low fat enteral diet was 17 ml/kg 


Outcome. The median duration of chyle leak was 12 
days (range four to 64 days) and complications 
tended to occur in those patients who drained the 
most chyle (Table) These included loss of more 
than 8% body weight, hypoproteinaemia, hyponat- 
raemia, and peripheral blood lymphocyte counts 
that fell two standard deviations below the mean for 
age. 


Discussion 


Chyle ın the pleural space may compress intrathor- 
acic structures and embarrass respiration. The first 
line of management is therefore removal of fluid by 
needle aspiration followed by insertion of an inter- 
costal chest drain should reaccumulation occur. The 
appearance of the fluid is classically milky but, as 
three of our cases showed, may be serous if enteral 
feeding that includes fat 1s not bemg given. A 
protein content similar to the plasma protein con- 
centration and a preponderance of lymphocytes are 
further evidence that the fluid 1s chyle. A lipophilic 
green dye (coal tar dye, Drug and Cosmetic Green 
no 6) given with a high fat meal will colour chyle, 
making it distinguishable from other body fluids and 
may be used as a diagnostic test where doubt 
persists.° 

As enteral fat will greatly increase thoracic duct 
lymph flow’ most conservative regimens involve a 
low fat intake. This may be supplemented with 
medium chain triglycerides (MCT), which are 
absorbed directly into the portal venous system 
without forming chylomicrons. Some care should 
be exercised when using diets high in MCT; essential 
fatty acid (linoleic acid) deficiency may follow unless 
linoleic acid, present only in long chain triglycerides, 
provides at least 4% of energy. 

We have tned a number of dietary strategies that 
involve low fat diet, including supplementation with 
MCT or parenteral Intralipid (KabiVitrum). We 
have also used elemental diets that contain most fat 
as MCT. In our experience, it is not possible to 


identify any single dietary manoeuvre that is su- - 


perior in reducing chyle flow. Although total parent- 
eral nutrition might seem to be the logical way to 
reduce chyle formation, our limited expenence 
suggests that it ıs not immediately effective. Total 
perenteral nutrition does, however, provide an 
alternative method for maintaining adequate nutri- 
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tional mtake and has been used successfully in the 
management of thoracic diet fistulas, by. some 


authors.’ a > x Saas 
The long term EE of` cofservative 4 


management include the secondary effects df chyle i 


loss—namely, nutntional depletiom through’ loss of . ` 


protein and electrolytes and ımmune deficiency a 
through loss of immunoglobulins and lymphocytés ' 
Despite careful dietary management and the re- 
placement of chest drain losses, one third of our 
patients lost more than 8% of their body weight or 
became hypoproteinaemic. One 18 month old baby 
developed measles while in hospital, despite having 
no direct contact with an infected child on the ward 
at the same time, but otherwise there was no clear 
evidence that patients became immunocompro- 
mised. 

If severe, the occurrence of such nutritional 
complications during the course of conservative 
management ts an argument for surgical interven- 
tion If chyle leakage seemed undiminished after 
three weeks of dietary management, or when 
reaccumulation of chyle followed relaxation of 
dietary fat restnction, surgery was considered. 
When diet seemed to be steadily reducing chyle leak 
we were prepared to continue with our medical 
management for longer than three weeks. Nine of 
our patients with chylothorax after thoracotomy and 
the patient with non-traumatic chylothorax all re- 
sponded to conservative treatment, although in 
three this took more than three weeks (four, eight, 
and nine weeks, respectively). We would not agree, 
therefore, with Selle et al that early surgical in- 
tervention should be considered in traumatic chy- 
lothorax ın children.’ Both patients with underlying 
lymphatic disorders and one with chylothorax after 
persistent ductus arteriosus ligation initially re- 
sponded to dietary treatment but reaccumulated 
fluid when dietary fat was increased As the actual 
point of leakage was impossible to define pleurec- 
tomy rather than thoracic duct ligation was success- 
fully employed to prevent further accumulation of 
chyle within the pleural space. In the case of the 
child with an intrathoracic sarcoma, chyle leak was 
noted at the initial tumour resection As duct 
damage seemed to be the most likely cause at that 
time, ligation was performed after only one week of 
failed conservative management. 

We conclude that conservative management in 
the form of chest drainage and low fat diet will lead 
to successful resolution of most chylothoraces in 
children When such a policy seems to be steadily 
reducing chyle leak it may be pursued for weeks or 
months with the likelihood of success, provided that 
the nutritional state of the child is well maintained. 
The risks of nutritional impairment, electrolyte 
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imbalaace, and secondary immune ceficiency 
together with the cost of prolonged admission to 
Hospité, must be weighed ageinst the rsks inherent 


` in furtker surgery. Failure cf conservative manage- 


4 


` 


ed 


mékt b` recucd ‘chyle’ leak after three weeks or 
redecumulation of chylothorax after relaxation of 
restrictzd- enteral fat intake zre mdicauons for 


7 -sutgica_ intervention. Evideize cf underlying lym- 


phatic Zisorder 1s probably ex icdication for earlier 
rather tian later surgical management. If a localised 


>. } thoraci= duct injury is not identified pleurectomy is 


the surgical procedure of capice. 
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Establishment of an intermediate care ward for babies. 


and mothers 


P R F DEAR AND B I MCLAIN 
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` 


Department of Paediatrics and Child Health, University of Leeds, and Neonatal Unit, St James’s Universay 


Hospital, Leeds 


SUMMARY This paper describes one year’s experience with the running of a special postnatal 
ward area, established so that babies who needed more treatment and monitonng than is 
generally undertaken on postnatal wards but who did not need the facilities of the neonatal unit 
could te kept by their mother’s bedside. This ‘intermediate care ward’ admitted 297 babies with 
their mothers during its first year of operation. We estimate that the opening of the ward led to a 
20% reduction in admissions to the neonatal unit, without disadvantage to any baby. The 
indications for admission are outlined and the reactions of patients and staff to the innovation 


discussed. 


It is probably not necessary to admit more than 5% 
of newborn babies to a neonatal umt, and yet rates 
of admission are considerably above this in many 
hospitals. The usual explanation ıs that the postnatal 
wards are not considered safe enough, either be- 
cause they are understaffed or because the midwives 
on them lack training or interest in neonatal 
problems. Occasional examples of small babies 
becoming cold on postnatal wards or of delay in a 
diagnosis being reached are used to justify a high 
rate of admssion to the neonatal unit. 

Five years ago we began a campaign to decrease 
the number of admissions to our neonatal unit to 
reduce mother infant separation and concentrate 
limited resources on those babies in definite need of 
intensive care facilities ' Our initial approach was 
simply to discuss, on the morning ward round, the 
reason for each baby’s admission to the unit, with a 
view to seeing if ıt could safely have been avoided 
This led gradually to a more critical appraisal of the 
need for admission by all doctors and nurses 
involved, and the rate of admission fell from 15% to 
about 9% over four years. By then it was normal 
practice for a well baby with a birth weight of 2000 g 
to be sent to the postnatal ward with his mother. 
These low birthweight babies, and others with 
potential problems, were, however, scattered 
throughout our three postnatal wards and were not 
necessarily being looked after by midwives with any 
special expertise For this reason, and to reduce the 
rate of admission to the neonatal unit further, it was 
decided to establish a special area on one postnatal 
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ward to which all babies who needed more than 
average attention could be sent with their mothers 
We describe our experiences with this ‘intermediate 
care ward’ after one year and 297 admissions. 


Method 


The neonatal unit at St James’s University Hospital 
serves an inborn population of about 4600 each 
year, as well as being a tertiary referral centre The 
low birthweight rate among inborn babies 1s 9%, 
considerably above the national average of 6-5%. 
The unit has eight intensive care cots, six high 
dependency cots, and 18 spectal care cots. The full 
time medical staff comprises one consultant neona- 
tologist, one registrar, and four senior house 
officers. There is always resident middle grade cover 
for the unit 


The intermediate care ward. The ward consists of a 
six bedded bay, a four bedded bay, two single 
rooms, and a nursery with space for sıx cots. It is in 
close proximity to the nursing station. A fully 
equipped resuscitaire was provided and a servo- 
controlled, radiant heated intensive care platform 
was put in the nursery so that any baby becoming 
cold on the delivery suite could be efficiently 
rewarmed. Incubators were available as required 
from the neonatal unit. The only other additional 
items of equipment were three electrical thermo- 
meters with skin and rectal probes, which could be 


ES 


ar 
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used to monitor continuously the temperature of the 
smaller-babies. 


set 
Staffing. Four of the midwifery staff expressed an 
interest in-establishing and runcing the interm=diate 
care waré.~A short programore of preliminary in 


- service’ training was provided. Th:s consisted of 


` clinical’ teaching on the necratal umt from the 
-; neonatal mnit sisters, six lectures from the ccnsult- 
> ant; covering topics such <s temperature con- 


trol, -hvpcglycaemia, jaundice. nutntion. amd the 


recognition of illness, and atterdance at study days 
for necnazal nurses. These four midwives run the 
ward area by day, with helo from three staff 
midwives on a three monthly rotation, and the ward 
area 1s staffed at night by two staff midwives on 
three monthly rotations, whc alsc received extra 
training. 

The ward receives more rcvtine attention from 
the paedietric medical staff tham a normal pos-natal 
ward. One of the neonatal sexor house officers is 
responsible for iz and performs g daily ward round of 
all the babies. “he senior house officers share this 
job on a two monthly rotation. The neenatal 
registrar puts ir. a daily appea~ance and, with the 
consultant paedratrician, condwets a full ward ~ound 
twice a week. 


Admission criteria. Table 1 bows the guidelines 
used to suggest suitable cases tor admussion. They 
are deliberately broad and tne final decisicn on 
whether a baby should go to the ncrmal poscnatal 
ward, the neonatal unit, or tne intermediate care 
ward is in the hands of the seor house officer on 
duty. 

The nursing expertise and the facilities avalable 
on the ward allow the admissicr of babies whc need 
incubator zare, tude feeding, monitoring for aypo- 
glvcaemia the management o7 feeding protlems, 
as in cases of cleft palate, mi&rognathia, Down’s 
syndrome etc, and phototherasy (available on all 
postnatal wards). Intravenous infusions ars not 
availabie end necessitate admission to the neonatal 
unit. 


Table 1 Gurdelires for admission w the intermeduce care 
ward 





Low birthweight babies of more than 170) g ir> suited e for acmussicn to the 
ward as long as therm are no ngas of dises 

Babies wrna beth wets below the third ccnule for gestational age are 
suitable for sdmissicn :o the ward as cng as there ace nc senous 
complicating Zactors aic they weigh more thar 17002 

Babies with coagenital abnormalities, such a + left lip and palate or Down's 
symdrome. are partieclarty suitable for admission as such babies need to be 
with ther mothers m a supportive eavircrenent 

Babes of motaers witt diabetes are gcod sandidaces for admissi-n 

Babies with important nedical conditiors are NOT suitable for acnisson 





Results 


A total of 297 babies were admitted to the in- 
termediate care ward during the first year. Table 2 
shows these babies classified according to the main 
indication for admission. The category ‘growth 
retarded appearance but weight >10th centile’ 
describes babies who were underweight for their 
length and who had wrinkled skin and a paucity of 
subcutaneous fat. 

Altogether. 51 babies (17%) required an initial 
period of incubator care (mean duration 2-8 days), 
81 babies (27%) needed tube feeding (mean dura- 
tion 6-5 days). and 10 babies received phototherapy 

The median duration of admission to the ward 
was nine days (range one hour to 21 days), and the 
bed occupancy was about 75%. Sixty babies (20%) 
remained in hospital for more than 10 days, which ıs 
the usual upper limit of stay for obstetric indica- 
tions. In 293 cases the mother remained with the 
baby throughout, but in four cases the mother left 
hospital before the baby and the baby was trans- 
ferred to the neonatal unit. 

Eighteen of the 297 babies were subsequently 
transferred from the intermediate care ward to the 
neonatal unit because of medical problems. The 
diagnoses in these cases are shown in Table 3. Five 
of the six babies admitted with respiratory symp- 
toms were considered to be asymptomatic when 
they left the delivery suite, and the indication for 
admission to the intermediate care ward was low 
birth weight. The sixth baby (with a birth weight of 
2880 g and a gestational age of 39 weeks) had 
grunting respiration when the decision was made to 
send him to the intermediate care ward None of 
these babies needed assisted ventilation and they all 
did well. Neither of the babies with a low blood 
glucose concentration detected on screening had 
symptoms of hypoglycaemia. 


Table 2 Indications for admission among the 297 cases 
admitted to the intermediate care ward during the first year 





indicauon No of cases 
Preterm 113 (mean gestation 35 weeks, range 32-36 weeks) 
Light for dates 
<lh centile 157 (mean gestation 38 weeks, mean birth weight 
2430 g) 
<3rd centile 75 (mean gestation 37 weeks, mean birth weight 
2110 g) 


Infants of mothers 


with diabetes 25 (four preterm, three <10th centile) 
Growta retarded 

appearance bu: 

weight >10th centile 24 
Cleft Ip and palate 5 
Gruntmg respiration 5 


Autosomal trisomy 4 (two Down's syndrome, one Trisomy 1., and 


one Trisomy 13) 
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Table 3 Details of babies admutted to the intermediate care ward who were subsequently transferred to the neonatal unit 








è 





Case Diagnosis Gestanon (weeks) Birth weight (g) 2, , Age at 
No ^ transfer 
! Hyahne membrane dsegse 34 2530 y ih >: 
2 Trenment tachypnoca 34 2020 -5 1 72 

3 Transent tachypnoea 4 2180 ` am “Sh 

4 Transient tachypnoea 39 2880 Oe a lth : 
5 Trannent tachypnoca 37 2480 ` > oey 16h 

6 Transient tachypnoca 38 1949 eS Wh 

7 Low blood glucose concentration 38 2540 ‘aK. 
8 Low blood glucose concentration 38 2320 <2, 
9 Pneumonia 35 2540 3d 
10 Partial trisomy 1 36 3460 bd 
u Mother went home 35 2190 “Td 
12 Poor temperature control 39 2720 To 
13 Necrotwng enterocolitis 35 1980 74 
14 Ventricular septal defect 40 2640 8d 
15 Tnsomy 13 36 2260 8d 
16 Patent ductus arteriosus 37 2460 9d 
17 Mother went bome 3 1900 10 d 
18 Unwell (? infected) 36 2310 10 d 
19 Mother went home* 37 1980 ild 
20 Mother went bome* 37 1900 ild 
21 Abdominal distension 35 2100 Bd 
z2 infected umbilicus 36 2160 l4 d 
“a Twins 


Table 4 Change in admissions to neonatal unit before and 
after opening of the intermediate care ward. Values are 
No/Total and (percentage) 


Birth weight Admission rate Admission rate 
group (g) in year before m year after 
ward opened ward opened 
1700-2000 41/55 (74) 4072 (55) 
2001-2500 94/260 (36) 597255 (23) 
>2500 195/4243 (5) 14074176 (3) 
Total >1700 33/4558 (7) 23W4503 (5) 


The rate of admissions to the neonatal unit in the 
year preceding the opening of the intermediate care 
ward and in the following year are shown in Table 4. 
It is not possible to prove that the reduction in 
admissions was the result of opening the ward, but 
among babies weighing more than 1700 g the rate of 
admission fell from 7-2% to 5:3% between these 
years. This represents about 85 babies each year, 
which is a 20% reduction in admissions to the 
neonatal unit. 


Discusston 


At the end of its first year of operation the 
intermediate care ward was popular with everyone. 

The mothers appreciate ıt because of the greater 
mvolvement they have with their babies. We have 
not attempted a formal evaluation of parental 
response, but the fact that nearly all the mothers 
were prepared to stay longer in hospital than they 
needed to from their own obstetric point of view 


seems a good indicator of the attractiveness of the 
situation, especially as our population tends to the 
opposite extreme when the baby is admitted to the 
neonatal unit. The atmosphere on the ward always 
seems a happy one and there is a good deal of 
mutual support between the mothers, which has 
been commented on by many of them. 

The midwives are enthusiastic because they like 
the close participation with mothers and their new 
babies and think that it gives them greater scope to 
develop their skills effectively than the usual hurly- 
burly and rapid turnover on a postnatal ward. None 
of them wants to be a full time neonatal nurse, and it 
seems that we have found a mche for certain 
midwives who no doubt exist in other hospitals too. 
The ward also provides a good opportunity for 
training student midwives in neonatal special care, 
which may be more appropriate to their needs than 
training in intensive care on a neonatal unit. 

The neonatal nurses value the ward because it has 
relieved them of a group of babies who do not really 
need their highly developed skills. This aspect is 
particularly important at a tme when most neonatal 
units are desperately short of nurses with training 
and experience in intensive care. When sick babies 
are denied admission to the unit because the staff 
afe diverted by hordes of babies who need little 
more than tube feeding then clearly something 1s 
wrong. Our conclusion that some 85 babies were 
spared admission to the neonatal unit must be seen 
in the context of our already low rate of admission 
Hospitals with higher rates of admission could 
expect correspondingly greater reductions. 

The junior doctors like the mtermediate care 
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ward because of the air of enthusiasm for a 
paediatric input, which is not always found on 
postnatal wards, and beceuss of the sense of 
* participation and continuity that it offers them 
_ They also have the secunty of knowing thet all the 
babies | kely to cause problems aze ın one place and 
well supervised. As admission to the ward does not 
entail separation of mother: and babies there 1s no 
pressure to avoid admission, oth2-: than the availa- 
bility of beds. Clearly, the tabies on the intermedi- 
ate care ward demand mcpre attention from the 
neonata senicr house officers than most of the other 
babies cn postnatal wards. “ese sabies, however, 
would need attention wher2ver they were 

The paediatric consultant kes the ward Jecause 
it is an. oasis away from the problems on the 
neonatal intensive care unit emd b2zause it 1s a good 
place for teaching everyday aspects of baby care to 
new ser.or house officers, medizal students, and 
student nidwives 

The babies benefit by heving fewer carstakers 
than thes would if admitted to taz neonatal unit, 
by being {exposed to fewer pathogenic micro- 
organisns,? and by being at l23s risk of ur.nezessary 
medical investigation or trea ment We do rot feel 
that any >aby has been disadvantaged by admission 
to the termediate care ward rather than to the 
neonatal anit In particular, ta2re vere no instances 
of symptomatic hypoglycaemia among light for 
dates babies, and we agree wit Jones anc Roderton 
that such babies no longer deserve their reputation 
for causing problems in the neonatal! period.” As an 
admission criterion ‘gruntimg respiration’ con- 
travened the guidelines, and although four of the 
five babizs admitted on this indication -ettled 
rapidly we recommend that bazies with respiratory 
symptoms are admitted directly to the neonatal unit. 

Although we believe thet health authorities 
should furd an increase in midwifery estabhisament 
to support the mnovation that we describe, we have 


had to service our intermediate care ward from 
within the existing establishment This 1s just poss- 
ible because there is no change ın the number of 
babies cared for or in the nature of their problems, 
simply a relocation. Given willingness to allocate 
staff according to the workload, it ought to be a 
feasible preposition in most hospitals. The ward was 
closed for two weeks during the year. This was in a 
period of drastic staff shortage, during which other 
postnatal ward beds were also closed. Now that the 
advantages of the ward are well established every 
effort 1s made to grant it a privileged status among 
the postnatal areas. 

The intermediate care ward that we have estab- 
lished would probably not be feasible, or indeed 
desirable, in every other hospital, either in concept 
or in detail. Many hospitals have addressed the 
problem of unnecessary admissions to the neonatal 
unit in other ways. None the less, in some hospitals 
far too many well babies are admitted to the 
neonatal unit, while their mothers go to the post- 
natal ward There 1s no excuse for failing to make 
efforts to avoid this and we hope that our experience 
may be an encouragement and a guide for some. 


We thank the midwives, whose enthusiasm for the project was so 
vila. to ifs success 
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The idiopathic hypereosinophilic syndrome 
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SUMMARY A 14 year old girl with idiopathic hypereosinophilic syndrome is described. In 
addition to weight loss, anaemia, amenorrhoea, general lethargy, anorexia, mouth ulcers, blisters 
of hands and feet, and petechial skin rash, she had features of involvement of the cardiovascular 
system as the major complication. She responded well to treatment. 

After a comprehensive search of the published reports 18 cases of this syndrome were 
identified in children under 16 years. Fifteen of these children had involvement of the 
cardiovascular system as the major source of their morbidity and mortality. Summary of the 
clinical details and laboratory, biopsy, and necropsy findings of the involvement of the various 


organ systems of the 18 children is presented. 


Hypereosinophilia of over 1-5X10°/1 accompanies 
various diseases. In some cases no cause can be 
found and the hypereosinophilia may be accompa- 
med by multiple organ involvement, especially of 
the cardiovascular system, with high morbidity and 
mortality. The idiopathic hypereosinophilic syn- 
drome 1s primarily a disease of middle age, but an 
occasional case has been encountered in children. 


Case report 


A 14 year old white girl presented six weeks after an 
illness that lasted 10 days, in which she had 
developed mouth ulcers and blisters of the hands 
and feet. These had settled spontaneously, but the 
lethargy, nausea, and anorexia had persisted, and 
she had complained of aching hmbs. She had 
described symptoms of increasing dyspnoea on 
minimal exertion and orthopnoea and developed a 
fine petechial rash two days before presentation 
Her menses, which had started a year earlier, had 
stopped during the illness 

She had had asthma for two years, which was 
controlled with regular inhalations of beclometha- 
sone and occasional inhalations of salbutamol. She 
was allergic to feathers There was no recent 
infectious or relevant travel history. 

On examination she was unwell, with a tempera- 
ture of 38°C, pulse rate 128 beats/mmute, regular, 
respiratory rate of 28/minute, blood pressure 130/ 
100, weight 46 kg (25th centile), and height 163 cm 
(60th centile). There was a sparse petechial rash on 
the upper trunk and upper arms, with splinter 
haemorrhages under her fingernails, and the pulps 


of her fingertips were tender on palpation She was 
in congestive heart failure, with clinical evidence of 
a pericardial effusion. A grade 2/4 pansystolic 
murmur radiated from the apex to the axilla There 
was no lymphadenopathy or splenomegaly, but the 
liver was enlarged, 2 cm below the costal margin at 
the mid-clavicular line, and tender. 


Investigations. Her haemoglobin concentration was 
9-3 g/dl, mean corpuscular volume 78-7 fl, mean 
corpuscular haemoglobin 26-7 pg, platelets 315 
10°, white blood cells 13-4x10°/ (neutrophils 
45%, lymphocytes 15%, monocytes 1%, and eosi- 
nophils 39% (5-2 10/1), showing partial degranula- 
tion), and erythrocyte sedimentation rate 66 mm in 
the first hour. The prothrombin and kaolin cephalin 
clotting times were normal. Bone marrow biopsy 
and trephine examination showed a hypercellular 
marrow with pronounced eosinophilia but no evi- 
dence of malignancy. Chest x ray film showed 
considerable cardiac enlargement, with a globular 
shaped heart, pulmonary oedema with vascular 
redistribution, and a small mght sided pleural 
effusion. M mode and 2D echocardiography showed 
a large pencardial effusion and areas of increased 
echodensity in the region of the apex of the left 
ventricle and the postenor leaflet of the mitral 
valve, suggesting endocardial thickening. An elec- 
trocardiogram (ECG) showed sinus tachycardia 
The serum electrolytes, glucose, and liver func- 
tion tests yielded normal results except for a low 
albumin concentration (32 g/l) and slightly raised 
lactate dehydrogenase activity (351 TUA (normal 
100-300 TU/)). Serum concentrations of vitamin By, 
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were 501-3 ng/l “normal 180-10 ng/l), of folate were 
_ 2-2 ug/l normal >2-5 ug/l), and cf ferritin vere 70 
ng/ml{normal 30-64 ng/ml). ?-otein eleccropaoresis 
(in'.g/l) showad total protein 32, abumin 25, 
, globulins 37, (aipha; 4 (ncrmal 2-4), alpna, 10 
(5-8-5), beta 7 +711), and genma 16 (1£-16:), IgG 
` 19-22 (7-19), IgM 1 (0-50-2-21, and IgA 9-93 (0-9- 
o 4:5). Seram tctal IgE conceacration was 154 KUA 
~ (normal <70-2 KU/), functional CHSC 3-25 min 
` (1-82-3-€), C= 209 mg/dl (73-160), C4 29 mg/dl 
(10-30) Fropercin factor B 53 1 mg/dl (20-50), and 


"TuE reactive provein 0-61 mg/dl (<(-6). Rheumatoid 


“factor was'240 -_J/ml (<15). antibodies for naclear, 
mitochondrial, smooth muscle. parietal, canaicular, 
glomerular, and reticulin were negative. Anti- 
double st-anded deoxyribonuckeic acid (DNA) bind- 
ing capacity wes 0-9 mg/l (cormal <5 mg/-). 
enal blood cultures and faeces examination, 
throat swab, Peul-Bunnell test, aad tests fcr viral 
titres, hepatitis B surface an-igen. anc hepahtis A 
IgM yielded negative results. Antis-reptolvsin O was 
<100 Todd Urits and antistreotococcal deoxyribo- 
: nuclease B 1/75 (upper limit 1/200). Anzibodies to 
cysticerci filaria, fasciola, tydatid disease, tox- 
ocara, toxoplasna, Aspergila.s fumigatus, Micro- 
polyspore faeni and Thermzacunomyces valgaris 
were negative. Tests on ucime samples snowed 
protein 3+, whie blood cells <1/HPF, few granular 
casts and arge number of epitelial cells and mucus, 
no growth, and a 24 hour protein excreticn of 0-3 g. 
Her karyotype was normal. 

On the basis of the clinical syndrome, ecsinophilia 
without a recoga:sable cause. and the echocardio- 
gram fincings, < diagnosis of idiopathic hypereosi- 
nophilic syndrome was made. She was begun on 
treatment with prednisolone 2 ng/k32/day, trusemide, 
and folic ecid, ard was anticoasulated with wa-farin. 

The signs of congestive heart failure improved 
appreciably within two days end the petechizl rash 
disappeared within three days The eosincohil count 
returned to normal within two cays The erythzocyte 
sedimentetion ret, lactate deLydrogenase activity, 
rheumato.d faccor, and serum IgE and folate con- 
centratiors retuned to normal. The endocardial 
echoes and perizerdial effusicn decreased within a 
few days cf begianing treatmer: and had completely 
disappear2d within three moaths. Sign: of mild 
mitral regurgitation confirmec by Doppler ultra- 
sound persisted. 

After ker dramatic clinical improvemert the 
steroids were gr=dually withdrawn end were stopped 
after six weeks. She then dev2 oped mild brcncho- 
spasm on excitenent, which -espcnded mw irhaled 
salbutamcl with concomitant mprovement :n the 
peak flow rate and forced expiratory volume :n one 
second/forced v-tal capacity percentage, and was 


restarted cn inhaled beclomethasone. Within two 
weeks of <topping oral steroids her eosinophil count 
increased to 1-5x10°/1, and her total white blood cell 
count was 8-0X 10/1. She was restarted on predniso- 
lone at a dose of 10 mg on alternate days, after 
which the <csinophil count returned to normal. She 
remains articoagulated with warfarin. 


Discussior 


Eosinophi ia. Eosinophulia ıs the term applied to an 
increase in the total blood eosinophil concentra- 
tions. In normal individuals living ın the United 
Kingdom the blood eosinophil count is less than 
0-55x107/. The practice of referring to eosinophil 
concentra ions as ‘percentages’ may be misleading 
and absoute figures (x10%/l) should be used. 
Usually, fhe presence of eosinophilia has no det- 
rimental @fect on the body and there ts evidence 
that it may have a role in the body defence 
mechanisrcs. It accompanies many disease states, 
mainly allergic and parasitic (Table 1), or it can be 
an meidental finding, but occasionally patients with 
eosinophilia are found to have one of the more 
serious and rarer causes, such as Hodgkin’s disease.! 
Treatment of the primary disease will usually 
resalve the eosinophilia. 


Hypereosimophilia. Hypereosinophilia 1s the term 
applied empincally when the blood eosinophil count 


Table 1 Scone recognised causes of eosinophilia All 
disorders me“tioned might cause hypereostnophiia Those 
that might be associated with a very high eosinophil count 
are underlinzd 





1 Allergic discJers asthma, hay fever, allergic rhinitss, urticaria, eczema, 
pu monary a.2ergillosis 


2 Drug reactors 
3 Pacesitic infestat ons visceral larva mi (toxocarians), trichinosts, 


ascaniasis, hcn<worm lesa sien aia, filarasıs (tropical 
coanophila schistosomiasis, hydand disease, malana 

4 Sion dssordes: ezzema, dermatitis herpeuformis, exfoliative dermatitis, 
psoriasis, per phigus 

5 Infsctions b usellosis, scarlet fever, acute infectious lymphocytosis, 
mfectiom du to mycobactena, chlamydha, cytomegalovirus, and 
Pntumocyas=crman 

6 Hacmatologzæ! Fancont's anaemia, thrombocytopenia with absent radit, 
Dost-splenecoms 

7 Neoplastic diacrders Hod 
carcmoma off. ng and gut 

8 Connective tesue/vasculttts/granulomatous disorders, especially those 


avolving the. ngs rteritis nodosa, Churg-Strauss syndrome, 
theumatord exthntis, systemic lupus erythematosss, scleroderma, 
cryptogens pe monary comnophilia 
9 Immune defimency disorders congenital immune deficiency syndromes, 
-IgE w3 infections 
10 Mgcellancow, liver arrhoss, radiation treatment, Crohn's disease, 
akerative colt s, peritoneal dialysis, congenital heart disease, famihal 


eosinophilia ? autosomal doan opahe hypereosinophiie 
syndrome (1j cng eosinophilic leukaemia 


’s disease, lymphosarcoma, leukaemia, 








is 1-5X10°/1 or higher. Some disorders usually give 
rise to counts above 1-5x10°/1,\for example, drug 
reactions, intrinsic asthma (a surprising fact com- 
pared with patients with extrinsic asthma, in whom 
the eosinophil count is usually below 1x107/), 
parasitic diseases, vasculitis and granulomatous 
diseases, and neoplasms. Certain other diseases are 
associated with stnking eosinophilia: leucocyte 
counts of 30x 10°/I-100x 10° or higher may be seen 
where 50-90% of the blood leucocytes may be 
eosinophils. Diseases that are more commonly 
associated with such high counts are underlined? in 
Table 1, but in general any of the disease processes 
mentioned in the Table—that is, any cause of 
eosinophilia—may be associated with hypereosi- 
nophilia of whatever degree. 

Hypereosinophilia can be primary. This may be 
an isolated finding. On the other hand, ıt might be 
associated with organ system dysfunction of varying 
extent and severity, the cardiovascular and nervous 
system and skin being most commonly involved— 
the idiopathic hypereosinophulic syndrome. 


The idiopathic hypereosinophilic syndrome. In 1968 
Hardy and Anderson drew attention to the fact that 
persistent hypereosinophilia of any type could be 
associated with a range of similar complications and 
they grouped these together as the hypereosinophi- 
lic syndrome.’ Chusid et al confirmed this in 1975 
but restricted the diagnosis of hypereosinophilic 
syndrome to patients in whom no underlying cause 
for the hypereosinophilia could be shown,‘ so that 
the term idiopathic hypereosinophilic syndrome is 
applied when the following criteria are fulfilled: 

(1) Eosinophiha 21-5x10°/1, 

(2) Persists for at least six months or fatal in a 

shorter time; 

(3) Results in organ system dysfunction; 

(4) Absence of a recognised cause for the eosi- 

nophilia. 

The term encompasses various diagnostic terms 
applied previously to a range of cases with almost 
similar natural history, physical findings, laboratory 
data, and autopsy findings, ıncluding eosinophilic 
leukaemia, disseminated eosinophilic collagen dis- 
ease, and Loeffler’s fibroplastic endocarditis with 
eosinophilia. The condition called eosinophilic gas- 
troenteritis is probably part of the wide range of this 
syndrome.° 

The idiopathic hypereosmophilic syndrome has a 
wide range of severity with at least three different 
forms. Some patients only have hypereosinophilia 
with lung volvement and angio-oedema. Others 
present with (or develop) severe cardiac and central 
nervous system complications. A third group have 
eosinophil cytogenic abnormalities and other fea- 
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tures of a leukaemic disease, characterised as 
eosinophilic leukaemia. Occasionally, the second 
form terminates as a blast cell leukaemia.® Hyper- 
eosinophilia as an isolated finding is not considered 
to be a subgroup of this syndrome and probably has 
no special clinical relevance, although the patient 
will require regular reviews to exclude an occult 
underlying disease process. 


Aetiology z 
Several theories have been put forward to explain 


the idiopathic hypereosinophilic syndrome. Somé:: ` S 


authors have claimed that it is an autoimmune- 
disease.’ It is also possibly of a neoplastic nature.® 
Parnllo et al showed a vanety of immunological 
abnormalities in the patients they studied.° In most 
of the cases described by Spry et al the findings 
suggested that a parasitic or allergic disease had 
preceded the onset of hypereosinophilia, and some 
had high serum IgE concentrations. ° These findings 
raised the possibility that an initial eosinopoietic 
stimulus may lead to a late and exaggerated re- 
sponse, which persists. Carey et al reported a case of 
transient hypereosmophilia in an infant of a mother 
with this syndrome and suggested that the infant’s 
hypereosinophilia could be a response to an eosi- 
nophilia producing factor by the mother, with 
transplacental transfer.!! 

A definitive cause for this syndrome, however, 
has not been identified, but perhaps understanding 
the factors that influence the production and 
distribution of the eosinophil and the mechanisms of 
tissue damage might give some insight into its 
aetiology. 


Factors that influence blood and tissue eosinophil 
concentration. Eosinophils normally constitute a 
small proportion of the circulating leucocytes. A 
diurnal variaton that is the converse of the variation 
1n plasma corticosteroid concentrations occurs, with 
blood eosinophilia peaking at night. The production 
of the eosinophil in the bone marrow is under the 
control of the T lymphocytes. Lymphocytes also 
produce factors that are chemotactic for eosinophils. 
Once eosinophils are released from the marrow they 
circulate in the blood only briefly, with a half life of 
six to 12 hours. They leave the blood stream and are 
distributed in tissues where they persist for at least 
several days, being a tissue dwelling cell. They are 
most abundant in those tissues with epithelial 
surfaces exposed to the environment, including the 
gastrointestinal tract, the skin, and the upper 
respiratory tract. !? 

Apart from the lymphocytes, several other factors 
may influence eosmophil concentrations in blood 
and tissue. On triggering and degranulating the mast 
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Table @ Summary cf clinicel, biopsy, and rezrop3y findings of 19 children wrth the 1@opathic hypereosinophilic syndrome (continued) 
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Table 2 Summary of clinical, Eiopsy, and necropsy Frdings af 1£ children with the idiopathic hypereosinophilic syndrome (continued) 
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cells and basopiiils, peptides ace T2: eased that are 
strongly chemotactic for eosiaophils,® © such as 
eosinophil chemotactic factor of anephylaxis. Hista- 
mine has also bzen shown tc be chemotact c for 
eosinophils. As IgE is directly mvolved m the 
triggering of mast cells with subsequent degrenula- 
tion the association of eosinophilia with IgE -nedi- 
ated immediate hypersensitiiy react.on can be 
explained by such chemotactc mecaarisms. Eosi- 


‘phil chemotactic factors that are derived fron the 


complement system include the prct2oly=ic fragment 
(9 


: of C5, CSa, anc the trimoleculaz complex 
“Other recognised factors are eucdtnene Bé and 


substances produced by some >aresites.!? 

On the other hand, factors tha: have an eosi- 
nopenic effect on blood conzentrations include 
corticosteroids ard beta adrenergic agonists, a: well 
as an eosinopenic factor present im inflamma- 
tory exudate, which may account for the well 
documented eos-nopenic respomse tiat is assodated 
with most bacterial and viral in: “ections, part from a 
few exceptions (see Table 1).! 


Mechanisms of tissue damage ix the tdtoy.athic 
hypereosınophilız syndrome. 1 aadition to their 
possible beneficial role, there 5 evidence that the 
eosinophils may cccasionally be harmful to the host. 
For example, ın asthma, it wa: ger2zally held until 
recently that the eosinophils were protective, des- 
troying the mast cell product: that induce such 
clinical features of asthma as drorchoconstriction 
and changes in blood supply tc the lungs. Several 
groups now feel, however, that zhe eosinophils may 
be responsible fcr some of the serious complications 
of asthma, including bronchial epichelia. cell tayury 
and even pulmonary fibrosis. It s the proteins m the 
distinctive cytoplasmic granule: of che eosinophil 
that are suspected of damaging the lungs.! 

The cytotoxic effect of eosinophil granular basic 
proteins on parasites has led tc an examination of 
the potential cytotoxicity for nammalian cells. !? 
Cultured intestinal, splenic, cutan23us, and per- 
ipheral blood mononuclear ceLs are damaged by 
major basic proteins. There ıs 2vidence that -hese 
enzymes play a major role in th> pathogenesis cf the 
idiopathic hypereosinophilic syadzome. Of -hese 
proteins, the eosinophilic majcr tasıc protein, as 
well as the eosmophilic cationic Srotzin, were found 
to be raised in the serum samples 5: patients with 
this syndrome." - Furthermore. degranulated eosi- 
nophils in peripheral blood smears are common in 
idiopathic hypereosinophilic syndrome and their 
presence seems to be a valuable indication of 
endocardial disease.” In vitro 2<perinents with rat 
myocardial cells support the 1cea that components 
of the granules are released “tom the circulating 


eosinophil and directly damage the myocardium. '* 
Ecsinophilc cationic protein may also be partially 
responsible for the thromboembolic phenomena 
charactenstc of this syndrome. Eosmophil granules 
contain potent neurotoxin, which causes demyelina- 
tion and damage Perkinje cells in laboratory am- 
mals. It might be that the same, or similar, neuro- 
toxin causes disease in patients with this syndrome.” 

Other pctential mechanisms of tissue damage 
include tissue infiltration with eosinophils (space 
occupying) and thromboembolic phenomena related 
to thrombi associated with endomyocardial disease. 


Incidence 
Idiopathic hypereosinophilic syndrome mainly 
affects patients between 20 and 50 years of age. The 
incidence 1s not known, but over 150 patients from 
different age groups have now been described. After 
a comprehensive search of the published reports 18 
cases of ths syndrome were identified in children 
under 16 years. 7 10 15-28 

Summary of the clinical details and laboratory, 
biopsy, and autopsy findings of the involvement of 
the various organ systems of the 18 children 
reported in these reports and the present case 1s 
shown in Teble 2. Fourteen boys and five girls were 
affected—trat is, the male predominance is less 
pronounced than in older age groups. 


The cardiovascular system in the idiopathic 
hypereosinovhilic syndrome 

Involvemen: of the cardiovascular system 1s the 
main source of morbidity and mortality. Sixteen 
children showed evidence of this. Cardiovascular 
involvement in these children was generally similar 
to that ın adult patients in its frequency and 
distribution. 

The cardiovascular involvement in this syndrome 
is nearly aways biventricular, but it spares the 
outflow tracts Characteristically, patients develop 
endocarditis with overlying thrombosis and, later, 
endomyocardial fibrosis. Involvement of the sup- 
porting structures of the atnoventnicular valves 
often results in mitral and sometimes tricuspid 
regurgitation. The endocardial thrombi give rise to 
peripheral emboli, which further complicate the 
clinical picture. Patients with this syndrome are also 
at increased nsk of developing thromboembolic 
disease in Elood vessels of medium to large size. 
Disease in small blood vessels also occurs, with 
thickening of intimal tissue.° 

Cases tha: were previously called Loeffler’s eosi- 
nophilic endocarditis are probably synonymous with 
hypereosinophilic syndrome with severe cardiac 
involvement. It is now accepted that there 1s a range 
of eosinophilic heart disease, varying ın severity 


from Loeffler’s eosinophilic endocarditis, the most 
acute and fatal form, to Ugandan type endomyocar- 
dial fibrosis. The heart ın the condition described in 
1948 in West Africa by Davies, originally called 
endocardial fibrosis and later endomyocardial 
fibrosis,”’ is indistinguishable from the heart of a 
patient with Loeffler’s fibroplastic parietal endo- 
carditis, or eosinophilic leukaemia. Further, en- 
domyocardial fibrosis is also known to present ın 
non-tropical countries. 

There have been reports of patients who present 
with an initial hypereosinophilic illness, survive, and 
are found at necropsy to have endomyocardial 
fibrosis, sometimes with features identical to Ugan- 
dan type endomyocardial fibrosis. Endomyocar- 
dial fibrosis seems to be the burnt out phase of an 
eosinophilic heart disease. 

Hearts from patients with heart failure secondary 
to other causes of hypereosinophilia also had 
necropsy appearances similar to those of patients 
with the idiopathic hypereosinophilic syndrome. 
Thus the common denominator of the cardiac lesion 
1s probably the eosinophilia itself and not an 
unrecognised underlying factor.® 

In a study of 50 patients Harley er al defined the 
non-cardiovascular characteristics that distinguish 
patients at risk of developing endomyocardial fibro- 
sis from those who remained free of heart disease.* 
Patients with clinically overt heart disease were 
more likely (p<0 05) to be male and HLA-Bw44 
positive and have splenomegaly, thrombocytopenia, 
raised serum vitamin B,2 concentrations, and hypo- 
granulated or vacuolated eosinophils and abnormal 
early myeloid precursors in the peripheral blood 
Those patients with heart disease were also more 
likely to have fibrosis and decreased megakaryocytes 
1n the bone marrow. In contrast, those who remained 
free of heart disease tended to be female and have 
angio-cedema, hypergammaglobulinaemia, raised 
serum IgE concentration, and circulating immune 
complexes Appreciation of this relative degree of 
nsk for the major complication of the idiopathic 
hypereosinophilic syndrome should prove useful in 
the early identification and appropriate treatment of 
patients in whom endomyocardial fibrosis might 
develop. 


Involvement of other organs/systems 

The clinical manifestation and pathological findings 
of the involvement of the various systems ın those 
children who had cardiovascular involvement might 


have been secondary to the latter either in the form , 
of congestive heart failure, causing, for example, 


pulmonary or gastrointestinal symptoms or hepa- 
tomegaly, or embolic phenomenon, originating 
from intracardiac thrombosis In many cases, 
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however, the primary involvement of the various 
systems was also proved by biopsy or necropsy 
findings (Table 2) 

In addition to the involvement of the cardiovascu- 
lar system, which was the major problem in our 
present case, there are certain other features that 
need some emphasis. 

(1) Previous history of asthma. None of the other 
18 children had a similar history. Also there 
are a few well described adult patients who 
had both prouchial asthma and this 
syndrome.® 

(2) Dramatic response to corticosterdids. 

(3) Raised serum rheumatoid factor This has 
rarely been, observed in patients with this 
syndrome.’ 3? Furthermore, the concentra- 
tion T after treatment. 

(4) The serum IgE concentration returned to 
normal after treatment. This has also been 
reported by Bush.” The changes in serum 
IgE concentration might be of benefit in 
monitoring progress, as is the eosinophil 
count. 

(5) Low total white blood cell count at presenta- 
tion, which, like initial high serum IgE con- 
centration, has been reported to be associated 
with a better response to treatment 
In our case, her illness initially started with 
mouth ulcers and blisters of hands and feet. 
This combination has not been reported 
before. Presentation of the idiopathic hyper- 
eosinophilic syndrome with mouth ulcers has 
been reported in two patients, who were 26 
and 51 years old.” In these patients, however, 
there was ulceration of other mucous mem- 
branes, including the genitalia. 


(6) 


Treatment 

The idiopathic hypereosinophilic syndrome ts a rare 
disorder, but one that is accompanied by high 
morbidity and mortality Recent vigorous treatment 
regimens, however, directed at lowering the eosi- 
nophil count with symptomatic treatment of com- 
plications of the organ systems, has brought about a 
tremendous improvement in survival and prognosis. 
The mainstay of treatment 1s corticosteroids. Hyd- 
roxyurea Is used in patients who do not respond or 
only partially respond to steroids.” Its use may also 
be required to allow the steroid dosages to be 
reduced in patients who require maintenance treat- 
ment. Vincristine has also been used recently in a 
number of patients with aggressive disease. Anti- 
coagulants are required in most patients.” Drugs 
that inhibit platelet function—for example, dipyr- 
tdamole, have also been used. Leucophoresis and 
plasma exchange do not seem to have any clinical 
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benefit, unless the patient dzo had increased whole 
blood rscosity and widespread vessel occlusions. 

Patier ts wiznout dysfunct:cn c? organ systems are 
not treaced and are followed closely at three to six 
monthly intervals.” If patieats show dysfurction of 
organ sv3tems “hey are treated in‘cially with corticos- 
teroids. If the disease stabilises or imprcves the 
steroid 13 continued on an alternate day regimen 
Ultimately, it is tapered to the lowest possible dose 
that wil control that disease. If the disease pro- 
presses dzspite steroids a cytc toxic agent, spezifically 
hydroxytrea, is added with the aim cf mairtaining 
the leucocyte count at less :haz 10x10% with a 
normal 2 sinofhil count. 


Prognosiz 

Favouratle prognostic factors tha: indicate better 
response to treatment are high serum IgE concen- 
tration, ke presence of angiomeurotic oedema, and 
unmistaEable eosinopenia within 3 few hours after 
the first cose o? prednisolone Urfavourable prog- 
nostic Signs are pronounced seucocytosis and 
myeloblests in peripheral tlsod and congestive 
heart fai:re.* * It is also important to look “or the 
possibility of high serum vitara n By. and low serum 
folate comcentretions, abnormal leucocyte alkaline 
phosphatase activity, chromcsomal abnormalities, 
and basoahilia of more than 3%. These leukaemic 
markers a: a grcup seem to have a predictive value 
in terms »f symptomatology end response to treat- 
ment. Those wita positive fincings had more severe 
disease.‘ 


Eosinopha.ic leuxaemia 

Many pétents of various age groups with this 
syndrome, including eight chliren in our review, 
were repxrted as having eo-mopailic leukaemia. 
Although. this 1s one extreme cfthis syndrome. most 
patients d= not seem to have leukaenia. Rickles and 
Miller suggested :he following <nter-< for a diagnosis 
of eosinopailic leukaemia.” 

(1) Pronounced and persisten” eosinopailia, 
asscciated with immature forms, either in the 
perizheral slood or bone marrow 

(2) Greater than 5% blast forms m the bone 
marrow. 

(3) Tissze infiltration by mcmature cells of pre- 
dominantly eosinophilic ł7pe. 

(4) An acute ratural history reas.ired m moaths, 
acccnpanied by anaemia, thrombocytopz2nia, 
mecreased susceptibility zo infection, and/or 
haerrorrhage. 

Althougn the hypereosinopailic syndrome was 
originally i2fined in the context cê primary zosi- 
nophilia, it :s now recognised thet the same involve- 
ment of organ systems may aris wŁ2n eosinophilia 


occurs secondary to a defined condition—for 
example drug reactions and parasitic disease! ? + 
—so tha early identification and prompt treatment 
of the pramary condition, which usually results in the 
disappeacance of the hypereosinophilia, may pre- 
vent these complications 


We thank [rofessor C J F Spry for reading the paper and for his 
helpful advce, Mrs T Wismewsk: for technical help, Mr G Titley 
for bis help in the search of the publications, and the Medical 
Illustration Department at the Royal Gwent Hospital 
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3CMMAEY Echocardi>z-apky showec gross cardiac 
d-sfunction in a neonete with hyper-ension secon- 


. dary to renal artery -tronabosis. Cadiac recovery 


wzs dramatic after ccrtrol of Eypertension with 


. cætoprl. 





Cese resort 


A 2580 g girl was bon at 37 weeks gestation by 
rapeat caesarean secticr ‘o a 33 year g-avida 2, para 
2 mother. Apgar scores were seven ard nine at one 
anz five minutes. The 0 1br develope progressive 


_ Tesoiratary distress that recuired insertion of an 


urrSilical artery catheter through whch fluids and 
medications were adrinistered. Her course was 
compliceted by a ngit siced pneumothorax and 
finzlly the need for assisted ventilation at 68 hours of 
lite efter which she wes referred to cur neonatal 
intensive care unit 

Gn admission she kad a puie tate of 126 
bee-s/min and central 3 coc pressure =f 86/62. On 
ass sted ventilation, ske had good am entry with 
nornal heart sounds arc no murmor cr gallop. She 
hac no oedema. Liver ecge was 2 cm. bebw the right 
eosaal mergin. The ngh < drey was paEable Blood 
caat and serum eleccrclyvte ccncent-ations were 
nommel. Serum creatirit2 concentrat on was 109 
um/I Uninalysis showed prcteinuria, Laemoglobi- 
nur, and red blood cel: -Chest radiograph showed 
cardomegaly and pulmonary vascula- congestion 
witk the catheter tip at t2 rinth thoracic vertebra. 
A nal ultrasound sca irttially yie ded normal 
rests. 

Cver the next 48 kcurs. her sy; olic blood 
pressure increased from 85 to 120 mm Hg. She 
developed increasing Fearn failure wit hver en- 
largemen: up to 5 cm below the ngh- ccstal margin, 
poor perfasion, and falling urine cutput Electrocar- 


diozraphy showed ST and T wave changes consis- 
tent with ischaemia Echocardiography at 6 days of 
age showed left atnal and left ventricular enlarge- 
ment but no structural abnormality. Left ventricular 
shortening fraction was only 10%. Cardiac 
cathe-ertsation confirmed poor left ventricular func- 
tion with generalised hypokenesis of the left ven- 
tricle. The ongin of the left coronary artery was 
normal. On repeat ultrasound scanning the nght 
kidney, although of normal size, showed increased 
echogenicity with loss of corticomedullary dif- 
ferentiation and normal pyramid architecture. The 
right xidney was not seen on ”™tc-glucoheptonate 
scar. An aortogram showed thrombosis of the right 
renal artery. 

The umbilical artery catheter line was then 
removed and the baby heparimsed. Infusion of 
digoxin, furosemide, hydralazine, and even nitro- 
prusside up to 3 ug/kg/min did not affect her blood 
pressure or clinical condition. Response to 
diazoxide was transient. Her systolic blood pressure 
was finally controlled below 80 mm Hg with oral 
captopnl 1 mg every eight hours, with dramatic 
resolution of heart failure and improved clinical 
condit.on within hours. 

Repeat echocardiography (30 hours after the first 
echocardiogram had been taken and 24 hours after 
the lood pressure had been controlled) showed 
complete recovery of left ventricular function. Left 
atrial end ventricular dimensions were normal. Left 
ventricular shortening fraction was 37%. 

Serum creatinine concentration peaked at 136 
umol, accompanied by mild hyponatraemia (serum 
sodium concentration 132 mmol/l) before control of 
blood pressure. Both gradually returned to normal. 

Captopril was given for eight days with excellent 
control of blood pressure, which remained normal 
after treatment had been stopped The baby thrived 
and was discharged at 17 days. Follow up at 2 
months revealed a normotensive child with normal 
biochemical profile and no evidence of heart failure. 
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A renal scan continued to show a non-functional 
nght kidney. 


Discussion 


Renal artery thrombosis with renin induced hyper- 
tension is a recognised complication of umbilical 
artery catheterisation.! Although renin concentra- 
tions were not measured, confirmed renal artery 
thrombosis with failure to respond to other anti- 
hypertensives and prompt response to captopril 
make renin mediated hypertension most likely. 

` Hypertension in neonates has been described as 
blood pressure greater than 90/60 mm Hg in term 
infants and 80/45 mm Hg ın premature infants.’ 
Cardiorespiratory symptoms and congestive heart 
failure are the most common symptoms of neonatal 
hypertension.” The degree of hypertension neces- 
sary to produce congestive heart failure may vary 
with tndividual neonates. The maximum pressure of 
123/81 recorded in our patient was moderate A very 
limited myocardial contractile reserve in response to 
increased afterload has been shown in newborn 
lambs.? * Inotropes have hmited effects on contrac- 
tity in newborn rabbits and lambs.° © Limited 
myocardial reserve may explain why congestive 
heart failure ıs often the dominating picture in 
neonatal hypertension. 

Hypersensitivity to captopril, manifesting in some 
adults as hypotensive crisis, has not been reported in 
neonates.” 

We have shown by echocardiography that ad- 


equate treatment of hypertension rapidly feverses 
severe myocardial dysfunction caused by neonatal 
hypertension. We suggest that echocardiography 
may be helpful to document the cardiac‘ effects of 
neonatal hypertension and to determine the need 
for and response to treatment 
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SUMMARY Height and stage of puberty of 67 
children with epilepsy were measured before 
beginning treatment with anticonvulsant drugs and 
annually to a maximum five years’ treatment. Blood 
concentrations of the drugs used (phenytoin, sodium 
valproate, carbamazepine, ethosuximide, and 
phenobarbitone) were monitored throughout. No 
significant deviation ın growth patterns was 
detected. 





Anticonvulsant drugs admimstered during preg- 
nancy have been postulated to retard fetal growth! 


and head circumference.* In vitro studies have 
shown that phenytoin and sodium valproate reduce 
the thickness and cellularity of epiphyseal and 
articular cartilage in rats.? Round described a group 
of children with chronic epilepsy who failed to reach 
predicted adult height and attributed this to an early 
growth Spurt and lower than normal growth 
velocity * Robinson found premature epiphyseal 
fusion in a group, of short children with epilepsy 
treated medically > 

In a study of adults with epilepsy McGowan 
identified three groups who seemed to be short: (1) 
males with partial seizures beginning before 18 years 
of age, (2) females who had taken phenytoin before 
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the onset of puberty, acd “3 males who were on 
phenyto.n before 10 years £ hterpretztion of these 
studies is difficult, however, as many af the patients 
hac chronic epilepsy tzeatec with anticonvulsant 
poftherapy, without acess to monitcring of drug 
corzentrations, and many of these caildren were 
edi zated in a residential setting. We heve therefore 
prozpectively investigatec crewth in a group of 


` chiHren with newly diaziosed epilepsy from the 


begamng cf treatment. 


: Patiznts end methods 


The 57 children included ia cu- study were already 
part:cipating in a large ccmperative monotherapy 
stud- of ckildren with newi~ d_aznosed esilepsy who 
had aad regular measurements of antconvulsant 
concentrations. Of the 67. 34 w=re boys (mean age 
7-9 years, range 3-1-15-2 sears) and 33 girls (mean 
age 1)-9 years, range 4:0-25 9 sears) amd 58 were 
white and nine Afro-Cantkean. The average dura- 
tion follow up was 3-1 years tr_nge 0-9-5-4 years). 
Thirt- three children had pamary generalised 
epilepsy and 34 had partia: seizures. Chicdren were 
treated in accordance wita -l= study protocol. 
Treatment >egan with a single cug in a fairly low 
dose <alculated according to tody wewht, with 
subsec.ent increases until control of seizures was 
obtained cr the anticormbent concentration 
reached the upper limit of tae defined therapeutic 
range “Table 1). Children who failed to achieve 
contro of seizures on treatment with a single drug 
were paced on polytherapy 

A st2ndardised measure or height by two obser- 
vers (cM end MM) and 2udertal staging was 
recorded before treatment wis b=gun (initial) and 
then at-annual intervals, the ncs recent measure- 
ments Fave been taken as the end point for analysis 
(final). 

Heigit data are presentec in terms of :tandard 


dev.ation score (SDS), using known population 
meastrements. This gives an indication of the 
stature of the subject relative to a normal population 
of that age, a value of 0 being average and + and — 
values representing degrees of tallness and short- 
ness. ~espectively. 

Skeletal matunty in 31 children (13 girls and 18 
boys} was determined by one of us (CM) from 
radicgraphs of the left hand and wrist before 
treatment was begun and m 20 children at 12 
months, 16 at 24 months, 11 at 36 months, seven at 
48 months, and three at 60 months. 

Statistical analysis of the height SDS at initial and 
final measurement was by comparison of mean 
values and 95% confidence intervals. Results are 
expressed as mean (SD). 


Results 


Height SDS. The height SDS for boys and girls at the 
initial ard final examinations are shown in Table 2. 
There was no significant difference ım these 
measurements compared with those of the normal 
population. The mean difference between initial and 
final height SDS for boys was 0-04 (95% confidence 
limits —C-12 to 0-19, t=0-47, df=33, p=0-64) and 
for girls was —0-07 (95% confidence limits —0-29 to 
0-15, t=0-643, df=32, p=0-52). 


Table 2 FReight standard deviation scores (SDS) for 
boys and grls with epilepsy treated with anticonvulsant 
drugs at ın tial and final examinations Values are 
mean (SD) 








Height SDS Boys Girls 

At initial exam nation 002 (11) -0 03 (1 1) 
At final exarimation 006 (i 2) —0 10 (09) 
A 0 04 (0 44) —0 07 (0 6) 





Table 1 Treatment protocol fos admeustanon of anticonvulsant drugs to children with epilepsy 














Drugs grven No of Druz dos-ge (mgikgi Drug concentranon (mg/ml) 
patents Iritteat increment Mean dunng Range Therapeutic 

treatment range 

Carbamazepi e (CM=) 21 8 4 58 14-183 4-10 

Poenytoin (IH) 19 5 2 71 20-38 10-20 

Sodium Valp7vate (Sy, 9 15 5 53 3 6-144 50-100 

Echoswaumide: (ESM) 3 15 5 32 25 3-28 5 50-100 

Phenobarbitor= (PB) 3 3 2 134 12 8-186 20-40 

Panen on ps ytherapy 12 

SV+CMZ 6 

SV+CMZ+D=H 1 

SV+ESM 3 

SVHESM+ONZ 1 

CMZ+DPH-+ Tlobazara H 
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Sexual maturity. 


Guls 

Of the 33 girls, seven had their menarche before 
starting medication (mean age 12-0 years, range 
9-9-14-1 years), 11 girls were prepubertal, and the 
remaining 15 had therr menarche while on treatment 
(mean age 13-4 years, range 11-3-15-3 years) The 
normal mean age for menstruation ts 13-0 years. The 
pubertal ratings as determined at the last visit did 
not deviate from the normal pattern 


Boys 

In the group of 34 boys, four were 1n puberty before 
starting treatment, 14 were prepubertal, 16 entered 
puberty while on treatment (mean age for penis 
stage II 11-3 years, range 8-5-14-3 years; mean for 
population 12-0 years; and mean age for pubic hair 
stage II 13-1 years, range 11-3-14-2 years; mean for 
population 12-5 years). 


Skeletal maturity 

There was a trend for girls to show slightly earlier 
skeletal maturity than ıs normal, although the 
maturity scores were still within normal limits. The 
skeletal matunty in boys was normal 


Discussion 


These results show that children with epilepsy on 
anticonvulsant drugs for a mean of three years 
(range 0-9-5-4 years) grow and mature normally. 
We found no significant difference from the normal 
timing of the menarche or of onset of puberty. 


. v 


There was a trend towards earher skeletal matunty 7> ` 


in the girls, but this did not influence final height. 
Separate examination of children with partial 
seizures, those taking monotherapy, children with 
persistent seizures, and a small number on poly- 
therapy, again produced no evidence of deviant 
growth patterns. 

Some of the previously reported findings** were 
possibly related to adverse enviromental factors, 
high seizure frequency, or subclinical drug toxicity. 


We thank Dr E H Reynolds and Dr B Neville for allowing út to 
study their patients 7 
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SUMMARY The age distribution of anginose infec- 
tious mononucleosis in children was analysed retro- 
spectively for the years 1966-85. During that period 
the disease became significantly more common in 
children of a young age and less common in older 
children. This shift could not be attributed either to 
socioeconomic conditions or to the diagnostic 
methods used. 





The clinical and epidemiological range of infectious 


mononucleosis (IMN) has been appreciated only in 
the past decade, since the introduction of specific 
serological tests. Infection during infancy and child- 
hood is usually subclinical,’ whereas the classical 
clinical manifestations are common among ado- 
lescents and young adults. It has been reported that 
infection generally occurs at an earlier age in low 
socioeconomic groups, where overcrowding and 
poor hygiene prevail. 

One of the clinical presentations of IMN ıs the 
anginose type.” Although this ıs said to be more 
prevalent in older children and adolescents, we have 
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gained the ampressicr. that it is also common in 
younger: fff ier en. W2 therefore stucied retrospec- 
tively the Age . distano ition of anginose monc- 
nicleosis in our paediat-ic populetior over the past 
20 years. 


Petients and methods 


~ Hospital records of al children diagnosed with 
_ glandular fever, IMN, suspected ILAN, or the 


,,.mcnonucleosis syndrome m the desartment of 


paediatrics, Tel-Aviv Medica! Center trom 1966 to 
`. 1385 were searched. Cases of the angi 1ose type cf 
` IMN were selected for éirther analysis according to 
cigtt criteria. (1) Temperature of greater than 38°C 
for 72 hours or more; (21 exudative tonsillitis 

` present for at least 72 hcurs taat had no: responded 

s to treatment with penicil:n for at leas: 48 hours; 
(3) cervical lymphadenspathy; (41 blood smear 
contaiming more than LF atypical lymphocytes; 
(5) zaised liver enzyme tse-um aspar-ate trans- 
aminase and alanine transaminase) activities; 
(6) positive results to sercbgical tests (from 1966 to 
1974 the Paul-Bunnell tes", from 1975 to 1979 the 
Moncspot slide test or Pe.]-Bunnell test, and from 
1980 to 1985 specific tests foz Epstein-Barr virus 
(virus capsid antigen IgG aid IgM)); (7. negative 
results to serological tesz “or cytomegalovirus 
(from 1970); (8) negative results to serological 
testing for toxoplasma (from 1956 to 1977 a dye test 
and from 1978 on a fluorescence test). 

Patients fulfilling all eight criteria were diagnosed 
as definitely having anginose IMN. As het2rophilic 
antibocy tests may yield negative results in up to 

60% o? patients younger than 6 years old? we 
included in our study all patients who were negative 
for heterophuic antibody during 1966-79 (before 
specific tests for Epstein-Barr virus were per-ormed) 
but whc fulfilled all other cv-teria All the >atients 
includec in the study during -980-5 were pos tive for 
Epstein-Barr virus 

The significance of differeazes ir. age distribution 
of anginose IMN in the diffe-ent periods studied 
were analysed with the x? tes. 


Results 


The numter of patients diagnozed as suffering from 
anginose IMN from 1966 to 1925 was 1290 The ratio 
of female: nale patients aged uE r 5 years was 1:2-4 
and aged £~18 years 1:1-9 (in edwlts during the past 
five years it was 1:1-6). Tre Table show: the 
distribution of cases according to age groups and 
calendar yzars. The ratio of petents aged 1C and 
over to those azed under 10 was 12-25:1 during 














Table Age of patents, ume of diagnosis, and numbers 
pesit.ve for Epstein-Barr virus 
Ture c diagnosis Age (years} 
<5 9 10-14 15-18 Total 
No 
N 
1966.79 | NO (%) of ases 3(1) 17(6)  52(20) 19373) 265 
No seropositive 0 9 43 125 177 
iwi ie (%) of cases 14(4)  31(10) 103(33) 164(53) 312 
~ | No seropontive 5 2 89 134 248 
Dé No (%) of cases 42(12)* 7X23) 161(47) 61(18)* 343 
| No seropontve 28 52 112 59 251 
ogre | NO (%) of cass 90(24)* 11230) 9826) 70{19)* 370 
~ [No seropontrve 99 112 98 70 370 








*p<0 G cempared with 1971-5 and 1966-70 


1966-7G, 5-93:1 
80, aid 0-83:1 


during 1971-5, 1-83-1 dunng 1976- 
during 1981-5. 


Discussien 


Clinically apparent IMN, including the anginose 
form, is nost common in developed, industrialised 
countres and among high socioeconomic groups, in 
which =xposure to Epstein-Barr virus occurs in the 
second decade of life.* Most cases are diagnosed 
when the patients are over the age of 10, with a peak 
incidenze in the 15-25 age group. In developing 
countries, tropical areas, and low socioeconomic 
groups exposure to Epstein-Barr virus occurs in 
early crildhood and infections are predominantly 
asymptcmatic or associated with mild, non-specific 
manifestations.’ Thus in both developed and de- 
veloping countnes and among all socioeconomic 
classes chrical IMN is uncommon ın early child- 
heod. 

Whereas this age distribution was true for ang- 
nose IMN m our community 20 years ago, dunng 
the past decade this form of the disease has shifted 
noticeabl? towards a younger age group. About one 
quarter o7 the cases now occur in children under 5 
years old, and more than half occur in those younger 
than 10 This ıs in great contrast to the distubution 
20 years ago, when more than 90% of cases occurred 
in childrer over the age of 10. Moreover, our data 
also show a decline in anginose IMN during ado- 
lescence. 

Although we are fully aware of the potential flaws 
of a retrospective study, and despite the differences 
among serclogical tests used in the different periods 
studied, we believe that our diagnostic criteria were 
strict enough to establish adequately the diagnosis 
of anginose IMN and preclude such conditions 


as infection with cytomegalovirus, toxoplasmosis, 
streptococcal pharyngitis, infectious hepatitis, and 
adenovirus pharyngotonsillitis (the main differential 
diagnoses). 

The shift in age distribution of anginose IMN in 
our community cannot be attributed to socioecono- 
Mic conditions as these have been constantly impro- 
ving in our urban community over the past 20 years, 
nor can it be related to the emergence of new 
diagnostic tests because the changing pattern was 
observed before such tests were available in our 
medical centre. 

Interestingly, Sumaya et al prospectively evaluated 
children with documented IMD induced by Epstein- 
Barr virus between 1976 and 1982° and concluded 
that ‘an unexpected finding was the large number 
of young children less than 4 years old with this 
disease.’ They found that 45% of their patients 
under 4 years old had exudative tonsillopharyngitis. 
They also found, as we did, that the incidence in 


`~ 
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boys was more than twice that in giriş.«Lhe similarity 
of their data, from the United States t sursimphes 
that the increase in the occurrence of clittipal IMN in 
early childhood may be a worldwide, rather than a 
local phenomenon. 
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Referral to a regional centre improves outcome in extremely low 


birthweight infants 
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SUMMARY Referral of extremely low birthweight 
infants («< 1001 g) from district hospitals in a 
geographically defined area to a specialist regional 
centre significantly improved their chances of 
survival. 





Referral of preterm infants or of their mothers 
antenatally to a regional unit has been widely 
accepted as improving outcome, though there 1s 
little evidence to support this belief. Reports of 
improved survival either compare results before and 
after the introduction of a transfer programme, with 
the problem of historical controls, or contrast the 
outcome of infants transferred to a regional unit 
with that of those left behind, though such groups 
are not comparable.' This study compares the 28 
day mortality of extremely low birthweight infants in 
eight geographically defined areas with the rate of 
referral from their district hospitals to a regional 
perinatal centre. 


Methods 


Mersey regional neonatal intensive care unit 1s ın 
Liverpool Maternity Hospital and with the obstetric 
units provides a regional perinatal referral service 
for Mersey region and north Wales For the purpose 
of this study I divided the region into eight areas 
corresponding to district or area health authorities. 
These areas were Clwyd, Gwynedd, West Cheshire, 
(Chester, Warrington, Halton), East Cheshire 
(Crewe and Macclesfield), St Helens, Liverpool, 
Sefton (North and South), and Wirral. 

The data for the study were obtained from forms 
LHS 27/1 for each district for the years 1980-3 
inclusive and the admissions records of the regional 
neonatal intensive care umt. Form LHS 27/1 1s 
completed by each distnct health authority yearly 
and returned to the regional health authority and to 
the statistics department of the Department of 
Health and Social Security ın Blackpool or, in the 
case of Wales, the Welsh Office in Cardiff. Informa- 
tion reported on the form includes the number of 
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Referral rates of -xt-errely low burtaweight [ELBW] infaris from different health districts in relation to their birth 


raes ane mortality of low tirtaweight [LBW] and ELBW infants 











eo 
Area ues Doreza Corrected Mortality of Rate of Referral of 
wore of rate of ELBW infants ELBW ELBW 
of ~BY infants LBW infants infants infants (%) 
West Cheshire £ 53 375 187 83 
Eas Cheshire = 69 862 292 o 
Clwyd & 58 681 240 38 
Gwmedd Sa 56 600 181 65 
St Helens 5 72 696 373 38 
Sefton & 60 741 192 4 
Wiral ` at 60 525 26l 56 
Liverpool 3 7 $13 338 99 





notifications of births to mothers rormally resident 
in “he district concerned adjusted by any notifica- 
tious of tirths to mothe- “ransferred inor out of the 
area, together with the 2_ece cf birth. Bacths are also 
recorded on the form im bithweigh- groups for 
infents o7 2500 g or lets, with the age of death of 
those dyrag in the first acnta notified as day 0, 1-7 
days, and 7-28 days. “he records of the regional 
ir-tensive care unit yielded the num3er 3f extremely 
lcw birthweight infants adm tted and the mothers’ 
place of residence Bcth ia utero ard postnatal 
trarsfers were includec. 

F-om these data I dened the follow-mng variables 
for each area: correctec rate of low >irthweight 
(10C1-25C0 2) infants per CŒ live birtrs, corrected 
neonatal mortahty of Iba birthweight infants per 
1C00 live births, rate of extremely low birthweight 
infatts per 1000 live barks, neonatal cnortality of 
extremely low birthweignt intants per 1%)0, referral 
rate of extremely low Wicthweight infants to the 
regional centre, and distaa æ Df the prin=:pal district 
hespital in each area fran th2 regional zentre. The 
Tebe shows these figures for each of the eight areas. 
Correlaticns between variables for the areas were 
sought with Spearman’s rink correlation test. 


Restlts 


Altogether 201 extremely loa birthwe ght infants 
were referred over the Pur years, and zhe referral 
rate varied between 0% and 99%. Mortality at 28 
days ranged from 375 oc &€2/1000. A significant 
correlatior. between refe-rzl race and lower mortal- 
itv was observed (r=0-32 £<0-01). The 28 day 
mortality for extremely Dw birthweizat infants 
would obviously be aftexec by the umber of 
infants registered as livetorn in a giver area; this 
varied between 1-8 and 37/1390. It ha: been sus- 
pected that some hospitab cc not register very small 
infants who are likely zo die, particu arly when 
inzensive care is not readily available. Toinvestigate 





this possibility the rate of extremely low birthweight 
infaats was compared with the corrected rate of low 
birthweight infants for each area there was a strong 
cortzlation between the two (r=0-96, p<0-01). 

There was no significant correlation between the 
rate of low birthweight infants and mortality of these 
infamts or between the rate of extremely low 
birthweight infants and mortality in the eight areas. 
The distance in miles of the main hospital in each 
area from Liverpool did not correlate with referral 
rate. 


Discussion 


Advances: in neonatal intensive care have un- 
douttedly contributed to improvements in the sur- 
vival of extremely low birthweight infants. Crude 
compansons between the populations treated in 
refer-al centres and district hospitals have, how- 
ever, suggested that such gains are minimal and that 
little benefit exists in referring very tiny infants.” In 
this study I looked at the effect of transfer on the 
smalEst infants, among whom any effect would be 
most obvious. Each area had the same opportunity 
to reser infants, and during the time of the study the 
regional unit was rarely unable to accept any 
referral, The rate of referral did not correlate with 
the d stance from the regional unit but presumably 
depended on the policy of the individual district 
hosprals. Failure to register extremely low birth- 
weigtt infants as live births would have a serious 
effect on a study such as this. The wide variation in 
rates of extremely low birthweight infants (1-8-3-4/ 
1000) might indicate that this was happening The 
rate for each area, however, correlated well with the 
corrected rate of low birthweight infants, suggesting 
that ron-registration of these infants was unlikely 
and tiat the variation in rates was real reflecting 
socioeconomic conditions rather than attitudes to 
resuscitation at birth. The neonatal mortality in both 
extrenely low birthweight and low birthweight 
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babies did not correlate significantly with their 
respective rates of occurrence, suggesting that even 
ın areas of socioeconomic deprivation with high 
rates of low birthweight babies outcome may be 
independent of this. Extremely low birthweight 
infants form a high risk population but represent 
only about 4:1000 of all infants born. Though this 
study shows that such tiny infants do best when 
referred to a regional centre, the effect of referral 


may not be as pronounced in larger infants, and 
further studies are necessary to clarify the issue. 
* ~ 
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Blood cultures in neonates with percutaneous central venous 


catheters 
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SUMMARY We compared the results of 74 pairs of 
blood cultures obtained simultaneously every two 
weeks from a peripheral vein and a percutaneously 
inserted central venous catheter in 38 newborns. 
Three babies (7:9%) had bacteraemia. In two of 
these the central catheter was colonised 48 hours 
beforehand. 


In most of the reported cases of sepsis related to the 
use of central venous catheters the diagnosis was 
based on the natural history or on a positive result of 
a blood culture obtained either from a peripheral 
vein or through the catheter. We considered that by 
obtaining simultaneous blood cultures from a 
peripheral vein and the catheter, ıt might be possible 
to identify catheter colonisation before peripherally 
drawn blood samples yielded a positive culture. 


Patients and methods 


Thirty eight neonates, including 27, who weighed less 
than 1-25 kg, with percutaneously inserted silastic 
central venous catheters were studied. Clinical data 
are summarised in Table 1. Catheters were inserted 


Table 1 Clinical characteristics of the 38 infants studied 
Values are mean (SD) [range] 





Birth weight (g) 1228 (705) [620-2930] 
Gestational age (weeks) 292 (44) = [25-42] 
Postnatal age (days) 196 G57) [1-81] 
Weight when catheter put in place (g) 1515 (790) [650~3320] 





using the penpheral veins of the extremities and 
scalp exclusively.! The infusion included FreAmine 
IO (Amencan McGaw, American Hospital Supply 
Corporation) and 10% Intralipid (Cutter Labora- 
tories). All infusions and adminstration sets were 
changed daily by the nurses under sterile conditions. 

The 1 mi blood samples were drawn simul- 
taneously, one from a peripheral vein and the other 
through the central catheter, at two weekly intervals 
for as long as the catheters were in place. Each 
blood specimen was cultured on aerobic and anaero- 
bic culture media. Aerobic culture medium con- 
sisted of 10 ml tryptic soy agar broth and the 
anaerobic culture medium of 10 ml brain heart 
infusion broth. Blood cultures were inspected daily 
for seven days 


Results 


The mean (SD) duration that catheters were in place 
was 34-5 (20-6) days, with a range of 14-95 days. 
Seventy four sets of blood cultures were obtained 
routinely. In addition, eight sets of blood cultures 
were drawn because of clinical suspicion of infec- 
tion, but all yielded negative results Results of the 
routine cultures are shown in Table 2. Three of the 
38 patients had positive blood cultures, an incidence 
of bacteraemia of 7:9%. These three cases are 
described in more detail below. In the first two 
patients the catheter was colonised before a positive 
culture was obtained from peripheral blood. 


Case 1. A patient with a birth weight of 2880 g was 
receiving assisted ventilation for the management of 
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Table Results of routize periphera: anc central line 
elood cultures (n=74) drawn Zrom the 38 patients 





Datheter c.rancn at nme of bicod 
sidtures {dys} 








4 2 42 5S P & 
No of paired blood 
samples cuttured 3B 19 11 3 2 1 
No of posiuve blood cultures 
Penphesal vein 1 8 6 o0 8 8 
PercutareoLs central venous 
catheter à 2° 0 0 G 3 


“Perphera vein blood cultures Lecam: positive 48 hours later 


omphalocele, ventricular sestal derect and overrid- 
ing aorta. Blood culture drawn througa the catheter 
fowr weeks after the catheter had been put in 
position was positive for group D enterococcus, 
while the simultaneovs tlood culture from a 
peripheral vein yrelded negative resu:ts A repeat 
bleod cu.ture from the peripheral vein <8 hours later 
‘waz positive for the same 2rganism. 


Case 2. An infant with a gestationai age of 27 weeks 
anc birth weight of 800 g was receiming assisted 
ventilation for respirator, distress synd-ome. Blood 
culture drawn through tne cetheter at four weeks 
was. positive for non-haemolytic streptococcus. 
Simultaneous blood culture frem the pe-ipheral vein 
yielded regative results. Repeat blood cultures 
performed through the ecath2ter and < peripheral 
vein. 48 tours later were both pozitive for non- 
haerolytiz streptococcus. 


Bcth patients were treated succeszfully after, 


elect.ve cetheter removal 


Case 3. This infant, who tad < gestational age of 26 
weeks and a birth weight of €70 g, was on assisted 
ventilation for chronic lung disease. Blodd cultures 
drawn simultaneously through the catheter and a 
peripheral vein at the end of wwo weeks were both 
positive for Staphylococcus epidernudi:. As this 
infan- was clinically stable we elected tc treat him 
with antibiotics, without removal of the catheter. 
Subsequent blood cultures takza thrcugk the cath- 
eter and a peripheral vein 48 Fours after treatment 
was begun yielded negatve results Mo further 
episoces of infection occuzred in this patient. 


Discussion 


Sepsis remzins the most mpoztant coraplication 
relatec to che use of central venous <atheters. 
Infection rates of 6-20% rave been reported in 
older patiencs,” higher rates have been resorted in 


n2wborn infants.” * To our knowledge, this ıs the 
fist prospective evaluation of the use of simul- 
taneous blood cultures, obtained from a peripheral 
vein and through a central catheter, during infection 
surveillance in sick neonates receiving parenteral 
almentation through percutaneous central venous 
catheters. In our population we found a low inci- 
dence of bacteraemia (7-9%). This compares 
favourably with previous reports in neonates and 
yo.1nz infants receiving parenteral nutrition through 
surzically placed Broviac catheters (26-6% and 
31-5%, respectively).? 4 

Polymuicrobial bacteraemia associated with the use 
of ipid emulsions in a neonatal intensive care unit 
had been reported by Jarvis and coworkers.° Powell 
et cl isolated Malassezia furfur from blood cultures 
drawn from Broviac catheters in five infants receiv- 
ing fat emulsions through the central lines.° They 
posaulated that contamimation of the catheter at the 
time of placement might be the most likely origin of 
infection. Despite the simultaneous use of 
FreAmine III and Intrahpid, the incidence of 
basteraemia in our stady did not differ from that 
repcrted by Loeff et al in neonates and young 
infants receiving parenteral nutrition, exclusive of 
fat emulsions, through small silastic catheters.’ Thus 
the addition of Intralipid did not influénce the 
infecticn rate in our study. 

A positive blood culture obtained through a 
centtal line, in the face of a simultaneous negative 
peripheral venous blood culture, suggests catheter 
colorisation. This group of infants will benefit from 
remora! of the central venous catheters. If we had 
rehec solely on the blood cultures from the 
penpneral veins we would have mussed the catheter 
colonisation in two of our patients. Positive blood 
cultuses obtained through the catheters enabled us 
to identify the onset of infection early and helped us 
in the management of these patients. 

Our findings suggest that the use of percutan- 
eously inserted small central venous catheters 1s 
associated with a low incidence of bacteraemia in 
sick neonates receiving parenteral alimentation and 
that in addition to peripheral venous blood cultures, 
percutzneous central venous catheters can be used 
to obtain blood cultures for the early detection of 
catheter colonisation in newborn infants 
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Congenital hypertrichosis lanuginosa: neonatal shaving 
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SUMMARY A newborn baby presented with over- 
growth of lanugo hair and a precocious tooth. She 
was shaved infrequently until aged 9 months, when 
spontaneous loss of body hair began. Pyloric steno- 
sis at 6 weeks was surgically corrected. There was a 
family history of hypertrichosis and dental anom- 
alies. 








H wie 4 = me f 
Fig. 1 A case of congenital hypertrichosis lanuginosa at presentation at 4 days of age. 


Congenital hypertrichosis lanuginosa is a rare dis- 
order that causes persistent, excessive lanugo and 
dental anomalies. Neonatal and determatological 
textbooks do not provide guidance on immediate 
management: this report describes one approach. 
shaving. 


Case report 


The baby girl, the first child of unrelated parents, 
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was covered at birth wath long, curly blond hair. 
which spared only her hands, feet, and face (Fig. 1). 
It was soft-and silky, up te 2-5 cm long. encroached 
onto the forehead, cheeks, pinnae, and inside the 
external auditory meati, and extended to the mar- 
gins of the labia minora and anal verge. The scalp 
hair was the same length and texture. but darker and 
thicker. There was a partially erupted upper central 
incisor tooth but no other abnormality: she weighed 
3350 g, with length 49-5 cm and head circumference 
S cm. 

The mother, a hairdresser, denied using any hair 
promoting applications at work. The father, an 
airforce technician, admitted that members of his 
family were, or had beem. excessively hairy. He 
himself had been very hairy at birth, with a 
precocious tooth. His excess hair had gradually 
disappearec, though he had needed dentistry for 
supernumerary secondary teeth. Affected members 
of his family were all born wath a single tooth. There 
was sparse but unusually long hair on his forearms 
and the dersal surface of his hands: his hair 
distribution elsewhere was normal. 

Dermatology textbooks provided the diagnosis 
but no help with immediate management. and the 
parents wanted ‘something to be done’. Mother and 
baby were nursed in a single room, for privacy, but 
she did not express any feelings of alienation about 
her daughter, whose thick curls were not unattrac- 
tive. Indeed, when she went to a routine demonstra- 
tion of baby bathing for new mothers. she returned 
disconcerted: *that baby was completely bald’. 

Embarrassment, and the difficulty in keeping the 
profusely hairy nappy area clean, persuaded the 
parents and myself that shaving was necessary. We 
used a conventional razor on the fourth day, but 
after an hour, and with only half the baby shaved, 
this method was abandoned. The following day an 
electric ‘Ladyshave’ razor, used dry, completed the 
shave in half an hour, easily and painlessly. They 
went home the same day: the baby was breast fed. 

She was admitted aged 5 weeks with pyloric 
stenosis, which was treated successfully by pyloro- 
myotomy. There was no family history of this. She 
was shaved all over every two weeks or so until 
3 months of age, when arms and legs only were 
shaved, monthly. Her mother stopped shaving her 
by 9 months, when body hair was spontaneously 
being shed. At 14 months there was only excess hair 
around her ears, wrists, buttocks, and ankles 
(Fig. 2). Her eyelashes were very long, and her scalp 
hair needed cutting four times in the first year. 
When last seen, et the age of 19 months, she was 
having trimmings to the facial aad aural hair every 
three to four months. 

The precocious upper incisor was shed in the first 









Fig. 2 


five months, showing spontaneous hair loss. 


The case at 14 months of age, after no shaving for 


week. Two lower incisors appeared at 9 months, 
four more by 14 months, with a gap at the position 
of the neonatal tooth, where a tooth finally erupted 
at 17 months. The primary incisors appeared un- 
usually small (Mr D R Purnell, Consultant Oral 
Surgeon). 


\ a 
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Discussion 


Excess hair in childhood may be due to either 
Ausutism—that is, androgen induced, with an adult 
sexual distribution of coarse ‘terminal’ hair (for 
example, the adrenogenital syndrome}—or hyper- 
trichosis—that 1s, an excess of vellus or lanugo hair, 
drug induced (for example, phenytoin or diazoxide) 
or accompanying a syndrome (for example, de 
Lange’s or Hurler’s syndromes) 

Congenital hypertrichosis lanuginosa 1s almost 
invariably transmitted as ian autosomal dominant 
with varying expressivity.!? In some families the 
hairiness 1s present at birth and persists and in some 
it diminishes; other case reports describe little 
excess hair at birth, but increasing hair growth into 
adult life. Anomalous dental eruption 1s common 
and sometimes there are ear malformations: pyloric 
stenosis ıs not rezorted.! 

Management includes dental care, counselling, 
shaving, bleaching the hair, and chemical and 
electrical epilation. A 4 year old boy’s hypertrichosis 
was controlled by shaving and epilatory creams, but 
at birth only his facial hair was excessive, and 
generalised hypertrichosis developed during infancy 
and dimimtshed ın later childhood.” No treatment 1s 
mentioned of two children aged 3 and 16 months 
whose similarly affected mother shaved and used 
chemical and electrical epilation, and neonatal 
shaving ts not described in the accompanying review 


of other case reports.? It is reassuring that shaving 
does not increase the profusion or rate of regrowth 
of hair,' * despite what old wives’ tales may warn, or 
young shavers hope, to the contrary. . 

Congenital hypertrichosis lanuginosa 15, a very 
rare condition, with about 40 case reports.! Beigh- 
ton quotes an incidence of one ın 1000 million ? 
When presented with a newborn baby affected by a 
rare syndrome it may be difficult not to fudge or 
bluff: here the first reaction was to say that it was an 
extreme instance of the profuse lanugo of some 
ethnic groups and many preterm babies. Others in 
this family had been similarly misinformed and did 
not subsequently seek medical advice. The best 
paediatric policy ıs to admit ignorance but to correct 
1t promptly 
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Current topics 


Retroviruszs 


D H JARRETT 


Department of Veterinary Pathology, University of Glasgow, Veterinary School, Bearsden, Glasgow 


Retroviruses have assumed tremencous importance 
zince the discovery of ~he viruses which cause adult 
T cell leukaemia’ and acqmred immune deficiency 
zyndrome (AIDS) ? 3 The groundwerk which led to 
che relatively recent isclation of thes> human viruses 
was laid over many years in studies of animal 
retroviruses, particularly those inducing leukaemia 
-n chicken, mice, cats and cattle. The act of faith in 
Dursuing retroviruses as causes of human disease on 
che assumption that what occurs in animals is likely 
-z0 have a counterpar- in man hes, therefore, been 
2ntire.y justified. 

There are three sutfarrilies o? retroviruses. onco- 
viruses, lentiviruses, and spumaviruses, the latter of 
which are not pathozenic. The cncoviruses and 
lentiviruses, howeve: are of great medical and 
veterinary importance. The onco~iruses as their 
name implies cause tumours, farticularly leu- 
Kaem.as and other diseases of the haemopoietic and 
lymphoid systems in nan, cattle, rats, mice, and 
chickens. The lentivimses include kuman immuno- 
deficizncy virus (HIV } which 1s zhe cause of AIDS, 
maedi-visna virus ə” sheep, ecuine infectious 
anaemia virus, and feline AIDS vinis 


Biology of retroviruses 


Retroviruses are so caled after the enzyme reverse 
transcriptase, which they possess and which endows 
them with their most mpoztant biological character- 
istic, the capacity tc set up permanent, life long 
infections in their kost The dass of retroviral 
persistence ıs the incorporation of the viral genes 
into cellular chromosune! DNA Ir infected cells a 
DNA copy of the vira RNA genome ts synthesised 
by reverse transcriptase. This DNA is then ın- 
tegrated into cellular DNA as a provirus which 
subsequently behaves like a celuBr gene. Under 
apprcpriate conditions the proviral genes are ex- 
pressed and progeny Virus ıs made without harming 
the infected cell. Expression of retroviral genes may 
be suppressed, however, Dy extracellular diffusible 


factors so that the provirus ıs maintained ın a latent 
State. 

A consistent feature of retroviral infections 1s that 
individuals with permanent infections may be 
apparently healthy for many months or years before 
developing a serious disease. During this extended 
latent period they are infectious and unwittingly 
mav spread virus to others. 


Oncoviruses 


There are two main groups of oncogenic retro- 
viruses. One comprises the leukaemia viruses of the 
cat. mouse, and chicken, the members of the other 
are the human T lymphotropic viruses (HTLV), 
their simian counterparts, and bovine leukaemia 
virus (BLV) The biology of the two groups is 
different in several important aspects. 

Feline leukaemia virus (FeLV) 1s an example of 
the first group. The virus ıs transmitted congenitally 
across the placenta or by contact through infected 
saliva or milk from persistently infected animals. 
Some cats, especially when exposed congenitally or 
at an early age become permanently infected, and 
around 90% develop a serious and often fatal 
disease within three to four years. The most 
common related diseases are lymphoid and myeloid 
leukaemias, pure red cell aplasia, immunodefi- 
ciency, or infertility. These cats have large 
quantities of infectious virus ın the blood They are 
immunotolerant to the virus so antiviral antibodies 
are not found in the serum. Most cats. however, 
recover from contact exposure, develop virus 
neutralising antibodies, and are immune to re- 
infection. In an endemic household about 30-40% 
of cats would be viraemic and the remainder would 
be immune 

HTLV or BLV infections are rather different. 
While imdividuals may become permanently in- 
fected, the virus 1s not found free in the blood but is 
maintained in a latent state in lymphocytes, T cells 
for HTLV, and B cells for BLV. One of the major 
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advances in retrovirus research was the discovery 
that latent virus becomes reactivated rapidly when 
infected lymphocytes are established for even a 
short period ın cell culture and ıs detectable as 
infectious particles.' Individuals with permanent 
HTLV or BLV infections also make antibodies to 
viral proteins, unlike cats, mice, or chickens infected 
with their respective retroviruses. This feature 1s 
extremely important in diagnosis as antibodies are 
much easier to detect than latent virus The same 
applies to the AIDS virus HIV 

Surprisingly, the methods of transmission of 
HTLV or BLV have been difficult to determine. 
Transmission 1s very efficient by the transfer of even 
minute volumes of blood. Undoubtedly, many 
people have contracted HTLV through blood trans- 
fusions, and cows have become infected through 
needles and syringes used for multiple moculations 
in herds. Natural transmission may occur by biting 
anthropods and some cases arise by congenital 
transmission—and in HTLV infections, through 
mother’s milk 

HTLV causes acute T cell leukaemia in adults * 
HTLV and acute T cell leukaemia are found in 
several areas of the world, notably Kyushu, Shiko- 
ku, and Hokkaido islands (but not Honshu) in Japan 
and in the Caribbean basin In Kyushu up to 37% of 
adults are seropositive. Cases of acute T cell 
leukaemia associated with HTLV-I have been di- 
agnosed in Britain in immigrants from Caribbean 
islands but the virus does not seem to have spread 
outside their immediate familtes.> The virus 1s also 
endemic in tropical Africa. The basis of the 
distribution of the virus has yet to be explained 
satisfactorily. Unlike cats infected with FeLV, only 
about 1 in 2000 of people infected with HTLV (or 
cattle infected with BLV) develop leukaemia 


The AIDS lentivirus 


AIDS 1s currently the most important public health 
concern in many countnes. The syndrome was first 
recognised in 1981 and the causative virus, now 
called HIV, was isolated over the following three 
years ın France? and the United States of America.’ 
This new disease most likely spread from Afnca 
where the virus is now common in many areas and 
may have been derived from closely related simian 
viruses. Today transmission of HIV is by sexual 
contact, particularly among male homosexuals, and 
by intravenous drug abuse through shared needles 
and syringes; infected mothers can also transmit the 
virus congenitally to their children. Great efforts are 
now made to elimmate contaminated blood prod- 
ucts which have also transmitted HIV in the past, 
particularly to haemophiliacs. More than one mil- 
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hon people carry the virus in the United States of 
America and 25 000 people have AIDS ar related 
conditions The estimated number of deaths in 
Britain ts 377. The proportion of infected individuals 
who will develop AIDS 1s not yet known but could 
be 100%. It has been estimated that by 1991 there 
will be a cumulative total of more than 270 000 cases 
of, and 179 000 deaths from, AIDS in the United 
States of America. Total cases of paediatne AIDS 
will have increased from 300 to 3000 by that time. 


Mechanisms of retroviral disease 


The mechanisms by which retroviruses cause disease 
are rapidly being defined. FeLV and avian leucosis 
virus—for example, induce many cases of leukaemia 
by activating the cellular oncogene myc.’ Conse- 
quent continuous expression of the myc protein 
seems to be an important step in the selection of 
leukaemic cells by maintarmng infected cells in 
continuous growth over long periods The way in 
which HTLV and BLV are pathogenic 1s less clear: a 
viral gene which acts as an activator of transcription 
in infected lymphocytes’ may be important im 
generating cells that eventually become leukaemic.® 

HIV infection is rather different as AIDS 1s 
caused by destruction of cells. Initially a very small 
proportion of lymphocytes carry the virus. Infec- 
tion is restricted to T lymphocytes with the CD4 
antigen. As the infection progresses, however, more 
T4 lymphocytes are recruited into the pathogenic 
process, possibly by cell fusion with infected cells 
Eventually so many T4 cells are lost that the 
function of the immune system is irreparadly dam- 
aged A considerable proportion of patients with 
AIDS have neurological complications, of which 
dementia 1s the most severe. 


Treatment, control, and prevention 


One of the major challenges in medicine today is to 
devise methods for the treatment, control, and 
prevention of retroviral mfections. Treatment is 
made difficult because the viral genome is integrated 
within host cells and can only be eliminated by the 
eradication of infected cells Some progress has 
been made, particularly in testing drugs which 
interfere with the virus specific enzyme reverse 
transcriptase Azidothymidine (AZT) has proved to 
be palliative in AIDS, but as the drug cannot 
eliminate virus, only halt further establishment of 
provirus in new cells, the treatment is incomplete. 
The therapeutic potential of other drugs such as 
ribavirin 1s being assessed. 

Control measures are designed to interfere with 
the transmission cycle of virus. FeLV has been 
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&i ely controlled by the soleticn œ elimination of 
carrer cats detected bv zhowimg the presence of 
virus in the blood* Tats veterinary solution 1s 


- obviously not suitabl2 for HTLV or HIV. Strenvous 


effors are now being mada by healt authorities to 


- mimmuse the transmesion of HIV by testing blood 


products for virus end d+ attempting to modify 
sexta habits and intravenous drug abuse through 
large scale propaganda. 

Pre~enton by vacci~atior. is more | kely to be the 
metkod which will eventually comwol retroviral 
infections in man and animals. The wrst retroviral 
vaccine was launched ix 1985 against F2LV infection 
and is reputed to pzotect 80% of cats against 
challenge." Products designed to protect all vaccin- 
ates are being develczec and are zither novel 
adjuvarts which present viral antigen more ef 
ficiently to the host’s immune celis!! or are based on 
genetically engineered varus o7 antigen which can be 
obtained inexpensively in very large amounts. 

The same strategies are ceing adcpted for a 
vaccine egairst AIDS. A majo- obstacle îs that there 
is not ar: entirely suitable anımal host n which to 
test candidate vaccines Curent studes aim to 
induce a demonstrable hamezel or celluar immune 
response to HIV 

That there might be distinct serotypes of HIV has 
been sigzested by anavsis of the emino acid 
sequence of several virus isolates thet showed 
differences within the apprep-iate entigen. Such 
fears have, tc some extent, b3en allayed by the 
finding thet antibody to aty cne isolate reutralises 
other iscletes.!? Thus there is optimism that an 
effective vaccine will be available ın the near future. 
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Human retroviruses and paediatric disease 


B J THOMSON AND A G DALGLEISH 


Clinical Research Centre, Northwick Park Hospital, 


Retroviruses are a distinct group of RNA viruses 
which replicate via a double stranded DNA ın- 
termediate, synthesised from the viron by an RNA 
dependent DNA polymerase (reverse transcrip- 
tase). Thus unlike other viruses, exogenous RNA 
codes for DNA. The intermediate, known as the 
provirus, 1s integrated into host cell DNA and acts 
as a template for the production of viral genomic 
and messenger RNA by the host cell. Retroviruses 
are known to cause a wide range of diseases in 
numerous animals (Table). 

In spite of an intensive search for similar viruses in 
man the first human retrovirus was not reported 
until 1980 The human T cell leukaemia/lymphoma 
virus type I (HTLV-1) has since been shown to be 
the causal agent of the adult T cell leukaemia 
syndrome, and more recently to be closely linked to 
tropical spastic paraparesis. "A second human retro- 
virus HTLV-2 1s similar to HTLV-1 but has yet 
to be associated with disease. The third human 
retrovirus previously known as lymphadenopathy 
virus (LAV-1), or human T cell lymphotropic virus 
type 3 (HTLV-3), and now collectively referred 
to as human immunodeficiency virus (HIV), is the 
causative agent of the acquired immune deficiency 
syndrome (AIDS) and its related disorders. All 
three viruses have animal counterparts Retro- 
viruses are divided into three groups: oncoviruses, 
lentiviruses, and spumaviruses. Oncoviruses are 
associated with transformation either by transport- 
ing an ‘oncogene’ into the host cell, or by inserting 
themselves next to cellular homologies of oncogenes 
and ‘turning them on’ by promotor activity. 
HTLV-1 and HTLV-II, although capable of causing 
transformation, do so by an alternative method by 
activating genes not necessarily next to them but ata 


Table Diseases caused by retroviruses in animals 





Leukaemia (avian, mouse cat pmmates) 

Lymphoma (avian mouse, cat, primates fish) 

Carcinoma (mouse mammary), chicken. (rengl) cat horse enucmua. aplasia) 

Wasting and autoummune disorders (cat primutes mouse (system lupus 
erythematosus-lke iiness) 

Arthnitus (goats) 

Nervous system (mouse, shecp goat) 

Osteopetrosis (chickens) 





Harrow, Middlesex 


considerable distance. This ts known as trans 
activation, and 1s simular to the function of bovine 
leukaemia viruses of cows. HIV 1s cytopathic and 
does not cause transformation in vitro, consequently. 
It is similar in structure to the lentiviruses such as 
the visna maedi virus of sheep. Spuma or foamy 
viruses have been recognised for some years, 
although with the possible exception of Quervain’s 
thyroiditis, they have not been associated with 
human disease. 

The HIV family of viruses share the same general 
structure as other retroviruses The virion ıs 100 to 
130 nm in diameter and contains two identical 
strands of RNA within a glycoprotein envelope The 
Figure shows the genomic structure of the HIV 
provirus and its products. The Gag region codes for 
the core proteins, the Pol region codes for the 
magnesium dependent reverse transcriptase, and 
the Env region encodes the envelope glycoproteins 
The Env region 1s highly polymorphic and may 
differ by 20% to 30% in different isolates of 
HIV. The sequences which encode the viral proteins 
are flanked by long terminal repeat sequences 
(LTRs). These regions contain promoter and 
enhancer elements for viral gene expression The 
HIV virion contains an additional four open reading 
frames (sequences capable of encoding a protein) 
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Figure The genes and proteins of HIV 
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known as sor, tat IN 3’orf. and art Tat III and ert 
-~ both produce proteirs that enhance the expression 
of other HIV genes—in other words they are 
transactrvators The “anci on of the sor and 3’ orf 
has mot yet been defmed. 

It is aow clearly es-ablrshed that the T4 (CD4) 
molecul2 behaves as the reczptor for HIV in human 
cells.“ T4 1s a non-pelymorphic glycoprotein that 
defines a subset of I-mphocytes kncwn as helper/ 
inducer cells which have antigen recognition and 
regulaticrg function axial to the immmme response. 
HIV >iads directly c the T4 mcEcule via the 
envelcpe glycoprotein GPL10° and the introduction 
of T4 :r-o any human cel? renders ıt >ermissive for 
HIV refication.* The T4 zene 1s expressed in the 
centra rervous systera* and probably accounts for 
the dral lymphotropi:m aad neurotsopism of the 
virus. Tae profound mmmanodeficieacy found in 
AIDS is principally due to deletion of the T4 
lymphocwtes, but a wide range of immunological 
abnozma ities are asscaated with HIV infections 
Dendritic cells and macrazhages, toth of whick 
express T4, are also infected. The numbers of 
circulann2 cytotoxic sudaressor cells, zefined by the 
T8 (CD&: antigen, are creased and may regulate 
HIV expression. These z2210rmalit.:s lead to a 
decrease= blastogenic response of T lymphocytes to 
mitogems In vitro and artaneous anergy to skin test 
antigens in vivo. Patieacs with AIDS characterist- 
cally heve evidence of polyclonal B cell activation 
manifest sy increased circulating immunoglobins, 
detectable immunocomplexes, and ent anced spon- 
taneous p-oliferation and responsivensss of B lym- 
phocy:es tf B cell growzk factors in vitro. HIV may 
be a direc: polyclonal acavzzor of thes2 cells.” The 
exaggerated B cell activity is, Kowever, 10n-specific, 
and pat ents with AIDS produce a poor humoral 
response ṣo new immumsinz antigens 

Wherzaz HIV seropos tive adults besome hyper- 
gammaglosulinaemic and ciildren ofen become 
hypogammaglobulinaem ic when infected with HIV, 
(which may in part eccount for the increased 
number oF bacterial infections in vitro). HIV seems 
to be able to turn on >? off gammag obulin pro- 
duction. Iwdeed, a patent wao had =ypogamma- 
globulinaemia for maa; years became hyper- 
gammag abulinaemic after HIV seroconversion 
(Webster ADB, Spickert G, unpublishzd observa- 
tions) E cells are protebly not mfectable unless 
they express the CD4 antgen (Malxovsky M, 
Daigleisk AG, unpublished 92servaticas), 

The clinizal spectrum cfadult AIDS hes been well 
reviewed and depends n zart on the range of 
pathogers encountered by tae ımmrnocompro- 
mised subject. The cenzres Zor a disease control 
definitior of paediatric AIDS differ oaly slightly 


from that given for adult AIDS? and accept the same 
dizzases as indicative of underlying cellular immune 
deficiency in both groups, with the addition of 
chzdhood interstitial pneumonitis confirmed by 
biopsy. Children with AIDS, however, are much 
more likely than adults to have intercurrent bac- 
terial infections and may have umique pulmonary 
and central nervous system manrfestations 

AIDS in children most commonly presents with 
recurrent bacterial infections, often pneumonia or 
meningitis, persistent and recurrent oral candidiasis, 
and failure to thrive.’ Almost all will develop non- 
specific features, including generalised lym- 
phedenopathy, hepatosplenomegaly, recurrent oti- 
tis media, persistent monilial ‘nappy rash’ and 
dia~zhoea ' These features are familiar to the 
general paediatrician, and a high index of suspicion 
is required to diagnose an acquired immunodefici- 
ency syndrome. In particular, the distinction be- 
twe2n AIDS and AIDS related complex 1s much less 
cleat in children than in adults Unilateral or 
bilazeral parotid gland enlargement occurs in up to 
20%., and in the context of non-specific features 1s 
higkly suggestive of AIDS. 

Tre major morbidity and mortality in paediatric 
AILS 1s associated with lung disease. Pneumocystis 
carinii pneumonia occurrs in 30% of paediatric cases 
and rsually within the first 6 years of life; it carnes a 
very poor prognosis, particularly when coexistent 
with bacterial infection The most common lung 
disezse, however, is chronic interstitial pneumonitis 
tede=ined by Rubenstein as pulmonary lymphoid 
hyperplasia.!! This condition presents at the mean 
age of 14 months with radiological appearances of 
interstitial pneumonitis and characteristic findings 
on lung biopsy It is often part of a spectrum of 
digital clubbing, parotid gland enlargement, and 
raised IgG values Epstein Barr virus DNA 1s often 
found ın the lung biopsy specimens '* The mortality 
from this condition ıs 15%, in comparison with a 
mortality of 60% in children with pneumocystis. The 
manicestations ın the central nervous system, which 
are unique to paediatric AIDS, include micro- 
cephely, developmental delay and regression with 
loss cf achieved landmarks, and calcification of the 
basal ganglia.'> Children may also develop an 
encephalopathy with a combination of cortical and 
long <rack signs and ataxia, similar to the adult 
disease. Direct HIV infection of the central nervous 
system also probably occurs, although affected 
children often have antibodies to rubella, cyto- 
megalovirus, and Toxoplasma. Hodgkin’s and non 
HodgEin’s lymphomas have also been reported in 
paedietnc AIDS. Kaposi’s sarcoma occurs ın less 
than 20% of children in most series 

More than 70% of all paediatric AIDS in the 


United States of America has occurred in children 
born to mothers who are intravenous drug abusers 
(Centers for Disease Control, unpublished observa- 
tions). In the United States New York, Miami, and 
Newark have the highest number of cases of 
paediatric AIDS cases and have reported an 
approximated 50% increase for each of the past six 
years. It 1s striking that almost one quarter of 
paediatric cases in America have been reported by a 
single hospital, and it is hkely that the total 
prevalence of the condition is grossly under- 
estimated Maternal risk factors other than intra- 
venous drug abuse are sexual promiscuity and 
regular contact with known HIV positive partners. 
Children may also contract AIDS from transfusion 
of infected blood or blood products, and more rarely 
from sexual abuse or needle stick injury. Medical 
injections may also be a msk factor ın developing 
countries.'* HIV ıs transmitted in utero and has 
been isolated from a 15 week fetus," ıt may also 
cause a distinctive dysmorphic syndrome,'® 
suggesting infection in the first trimester. HIV ıs 
also likely to be spread by exchange of maternal and 
fetal blood at childbirth and may be transmitted by 
breast milk.!’ The rate of spread from mother to 
child ıs uncertain and rates of between 50 and 90% 
have been reported for first and subsequent 
births.° ë The mothers of HIV positive children 
may be asymptomatic and may subsequently have 
other HIV negative children.” The diagnosis of 
AIDS in a child should therefore lead to screening 
of parents and siblings. 

There is a single report of possible horizontal 
transmission of AIDS by biting.'? Several large 
studies have failed, however, to show the spread of 
AIDS from infected to non-infected children, even 
in circumstances of close contact and sharing of 
beds, toothbrushes, and eating materials.’ *° There 
is therefore no good evidence to support in any way 
the segregation of HIV positive children. 

Laboratory diagnosis of AIDS in children 1s also 
more difficult than in adults. The profound lym- 
phopenia of adult AIDS is absent in children. The 
earliest defect in cell mediated immunity ıs a 
decrease ın circulating thymulin, a thymic hormone 
responsible for T cell maturation. B cell abnormali- 
ties are characteristically profound. Children do, 
however, develop antibodies to the major antigenic 
proteins of HIV and loss of anti-P24 may have the 
same predictive value for the development of AIDS 
as in the adult.?! Antibodies detectable in the first 6 
months of life may be acquired from the mother, 
and in situ hybndisation has been used in the 
diagnosis of neonatal AIDS.” AIDS must be 
differentiated from the primary immune deficiency 
syndrome, including severe combined immune de- 
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ficiency (SCID), Wiskott — Aldrich and Di Georges 
syndrome. SCID may be an important differential 
diagnosis, particularly as children with AIDS are 
often hypogammaglobulinaemic,!° but the distinc- 
tive clinical and laboratory features of the other 
syndromes should facilitate their indentrfication ° 

There ts no effective specific antiviral drug for the 
treatment of AIDS. Antiviral strategy may. be 
directed at the pathway by which the virus/T4 
complex is endocytosed at the unique retroviral 
reverse transcriptase enzyme or at transcriptional 
and virus assembly control mechanisms.” Many ın 
vitro inhibitors of reverse transcriptase exist. Azi- 
dothymidine, a thymidine analogue, crosses the 
blood brain barrier and has been tned in vivo It 
1s only moderately effective and its use has been 
limited by severe bone marrow toxicity In- 
travenous gammaglobulin treatment may prevent 
the high incidence of bacterial infection in children 
with AIDS ê? HIV positive children should never 
be given live viral vaccines or BCG; killed polio may 
be available and the tnple of diphthena/tetanus/ 
killed polio is safe. 

The development of vaccine has been based on 
the use of the envelope glycoproteins as im- 
munogens. The envelope glycoprotein SP120 is 
highly polymorphic, and although serum from m- 
fected individuals can effectively cross neutralise 
different HIV isolates, no antibody raised to the 
envelope glycoproteins in vitro has shared this 
ability.” A vaccine using envelope glycoproteins 
from a combination of isolates may be more 
effective Alternative approaches are therefore of 
interest. Antibodies raised to peptide sequences 
from gp41 the transmembrane glycoprotein seem to 
have some activity against all isolates so far tested 
(Dalgleish et al, unpublished observations). Simi- 
larly, antibodies raised to monoclonal antibodies 
(anti-idiotypes) inhibited viral binding to T4 mol- 


Provisional case definition of AIDS in children 


1 A rehably diagnosed disease at least moderately 
indicative of underlying cellular immunodeficiency 
and 

2 No known cause of underlying cellular immuno- 
deficiency or any other reduced resistance reported to 


be associated with that disease. The diseases used as 
sufficiently indicative of underlying cellular immuno- 
deficiency are the same as those used in defining AIDS 
in adults after the exclusion of congenital infections 
such as toxoplasmosis or herpes sumplex virus infection 
1n the first month after birth, or cytomeglovirus infec- 
tion in the first sıx months after birth. 
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ecule and offer the exciting possibil.-y of blocking a 
pathway used by eve-y known HIV 2’ 

In the meantime couselling of HIV posture 
patients or at msk patents is the only means of 
preventing paediatric AICS. Therazeutic aborticn 
may be offered to symptomatic HIV positive 
mothers, although further informaticn on the out- 
come of such progress is urgently required Mothers 
with AIDS should unqnest cnably be offered abor- 
tion, as pregnancy is like y to te fatal for bcth 
mother and child. 

Two new human retrovirises have -ecently beer 
isolated. HIV-2 1s described ın patien s with AIDS 
from Cape Verde, Pcrtuge!, Central Africa, and 
most recently, France * HILV-1V “as been iso- 
lated from asymptomatic patiens in Senegal” 
These viruses have not ret been directly compared 
but present data show tha: they ar= both more 
closely related to the simiar retroviru-es found in 
old world monkeys thaa tc HIV-1. There is no 
reason to believe that chidrer. will be sxempt from 
infection by these viru:es, ™ 7? 
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Personal view 


Congenital dislocation of the hip: to screen or not to 


screen 


N St} P DWYER 
East Birmingham Hospital, Birmingham 


History of screening 


Detection of congemtal dislocation of the hip by 
clinical examination in newborn infants was de- 
scribed in 1937 by Ortolani.' The routine use of such 
an examination in all newborn babies, plus the 
beginning of immediate conservative management 
in all detected cases, was reported in 1952 by Von 
Rosen.” Von Rosen’s approach promised an end to 
the missed late cases so often requiring multiple, 
hazardous, and incompletely successful surgical 
procedures. Indeed, ın the wave of enthusiastic 
optimism, with which his programme was taken up 
in most major centres, ıt was expected that congent- 
tal hip dysplasia would become a condition always 
detected in the neonatal period and successfully 
treated -by simple splintage within the first few 
months of infancy. Unfortunately, this did not 
prove to be the case, and although most screens 
provided an improvement in diagnostic success, 
many centres outside Sweden, continued to report 
undiagnosed cases. This experience was reported 
by Barlow in 1962 when he described a supple- 
mentary clinical test to add to the Ortolam 
manoeuvre. 

There is no doubt that Barlow's test would 
certainly detect unstable hips that might be missed 
using only the Ortolani manoeuvre, and both these 
tests have remained the basis of clinical screening 
for congenital dislocation of the hip Cases continue, 
however, to slip through the meshes of the diagnos- 
tic screen. Furthermore, again in centres outside 
Sweden, cases of proximal capital epiphysitis began 
to be reported This eprphysitis ıs the development 
of a Perthes like lesion in the proximal capital 
femoral epiphysis and 1s the result of splintage in 
abduction.* This is a serious complication and one 
that 1s heightened by the knowledge that many of 
the unstable or dislocated hips detected at birth will 
relocate and stabilise spontaneously without any 
treatment. 


635 


Timing of the screen 

There have been two quite different responses to 
these problems among those with a special interest 
ın congenital hip dysplasia. One response has been 
to attempt to make neonatal screening more suc- 
cessful and primary treatment by splintage safer. 
The other response has been to abandon neonatal 
screening and splintage and start a screen of all 
infants at 3 months of age. 

I would like first to examine the second response 
The overnding advantage of this approach is that 
those cases that are to resolve spontaneously will 
have done so by 3 months, and these normal babies 
will not have been exposed to unnecessary and 
potentially hazardous treatment Furthermore, it 1s 
generally easier to diagnose a dislocated hip at 3 
months It must be said that this ıs an expression, 
however, of the development of adaptive changes, 
and thus deterioration of the deformity, which could 
well be avoided by prompt successful neonatal 
splintage. 

There are other problems with this approach. The 
results of treatment at 3 months are not as good and 
are probably going to require surgical as opposed to 
conservative management. Indeed, some of us 
believe that congenital dislocation of the hip that 
cannot be treated conservatively in the neonatal 
period is best managed by soft tissue release and 
open relocation of the hip before the onset of 
walking. Certainly, satisfactory management in 
purely conservative terms is unlikely to be adequate 
when treatment ts started as late as 3 months of age, 
and if it is attempted the chances of epiphysitis 
occurring are certainly much higher than when a 
child is loosely splinted in the early perinatal period. 

The first response, aimed at improving the effi- 
ciency of a neonatal screen and the safety of 
splinting, has, I believe, the best chances of overall 
success in the management of hip dysplasia There 
are two ways in which the screen can be improved. 


at 


‘+ 636 Dwyer 

The first involves imp-overcent in expertise required 
to carry out efficientl, the clinical examination. The 
secor involves increasing the amount of informa- 
tion from which a Eagnosis might be made. 


' Improvement of expétisé. The actual business of 
examining babies’ hrs at birth is often left to 
relatively inexperienc2d junior staff. With a few 
hours of intensive instruction from ar experienced 
teacher, :t is probably possitle to make such young 
doctors reasonably efficient in that thes will be able 
to pick ow: the obviots disbcated or dislocatable 
hip 

Over tre past nine years we have examined the 
incidence of congenital <islocation cf tke hip occur- 
ring in tae rewborn poralation of a large maternity 
unit witk: roughly 3000 lise births each year. Dunng 
the first -wo years it was >bvicus that scme positive 
misdiagnoses were being mzce, but afer the first 
two years the incidence ll toa steady rate of just 
under 1% cf live births. Tais suggested very strongly 
to us tha- two years’ experience were required to 
avoid maxing false positive diagnoses. 

A similar tut longer learning curve wes noted in 
the number of cases diagaosec after the neonatal 
period. Tie first year of the study slowed the 
number of cases diagnosed was 1-6 per 1000 live 
births, falling to 0-33 five year: later. Curing the 
period 1983-85 there were no late diagncsed cases 
and in 1986 taere has been one. This wourd suggest 
that our team’s technique ocntinued to imp-ove over 
a period of “oar years. All tæt two of these ate cases 
were in the high risk group, which was folbwed up 
routinely at 3 months, evem though they Fad been 
found to be apparently rerma. at birth These 
results were achieved by a team of three pecple that 
has remained the same thro_ghovt the :urvey. The 


team consists of one orthopeediz surgean end two ` 


senior phys: PREPIS 
birth. 


wīo screen every live 


Improvement of information. At present ia most 
centres the basis of informatica 1s parely clinizal and 
depends on irterpretation of the fe2l of the tips on 
clinical examimetion. The ve-y cbviousl; urstable 
clunking hip is easy, but even with considerable 
experience the differentiation of a lew pitched click 
from a minimel clink can be difficult. Detection of 
the sliding hip, which gives a m. nime! sensation as ıt 
slides across th kip of the acetabulum in a Jax ioint, 
can require a high degree of clmice] zcumen ezrned 
by years of expenence and ccnstart practice. 
Two new exciting aids to ciagnesis are being 
dev eloped. The first, which thvelves ul-rasound 
screening of the neonatal hip, is vezy prcmis.ng.’ 
Unlike x-ray films, ultrasound owtlines the seft tssue 


ard is rapidly becommg more reliable as the 
expertise of the operators increases and the effici- 
enzy of the machmes improves. The second 
intzresting expermental approach is that of 
Professor Mollen from Belfast, who ıs using 
ele=tronic visual and auditory display to give a more 
objective appreciation for the Barlow and Ortolani 
tests 


Safety of splintage for congenital dislocation of the 
hip 


Since 1977 we have not had one case of ep:physitis 
as a result of Von Rosen splintage, with an average 
birth rate of 3000 each year and an incidence of 
congenital dislocation of the hip of just under 1%. 
How is this achieved? 

I beheve that epiphysitis only occurs if the femora! 
head is jammed ngidly into the acetabulum by 
forcib:y abducting the joint against a tight medial 
joint capsule. We therefore apply the Von Rosen 
splint in a manner that allows free movement in 
abduction. Only very rarely in the perinatal period 1s 
the capsule so tight that reduction is difficult, and in 
these rare cases the splint ıs not applied, the hip 
being left free for review at 3 months. The structures 
around the hip rapidly tighten up and we therefore 
apply the splint at 72 hours. This allows a small 
proport:on of hips to relocate spontaneously while 
maintairing easy reduction without force in the 
remaind=r. 


The screen 


The screen that we use in my unit is similar in many 
respects z> many others in Britain. 

On day 1 each baby undergoes the Barlow and 
Ortolani examination of the hips. The following 
situations may arise. 

(1) If tae hips are found to be normal and the 
child does not fall into a high risk group the 
patient is discharged from follow up. 

(2) If they are apparently normal but in a high 
risk group (breech presentation, moulding 
defect, or family history of congenital disloca- 
tion of the hip) they are re-examined at 3 
months. 

If they have one or both hips dislocatable yet 

freely relocatable they are re-examined on the 

next two days. If during this time there 1s no 

chang= they are loosely splinted in abduction 

for these months and then re-examined. 

If durrag these three days the hip or hips 

stabilise then they are not splinted but re- 

examired at 3 months. 

(5) Rarely one or both hips may be found to be 
rigidly dislocated and not easily relocatable. 


(3) 


(4) 
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In these cases splinting is not attempted and 
the baby 1s re-examined at 3 months. 
Groups 2 to 5 undergo examination at 3 months. 
If there is a doubt or distinct suspicion of disloca- 
tion or subluxation the hips are examined under 
general anaesthetic and an arthrogram 1s carried 
out. If the clinical examination ts apparently normal 
the babies are examined again at 7 months and have 
a single plain anteroposterior x-ray film taken of the 
pelvis with the hips in neutral position. If this x-ray 
and clinical examination yield normal results the 
child is checked once again at 14 months for 
assessment of gait. If the x-ray film shows a 
dislocation or suggests a subluxation then an arthro- 
gram and a clinical examination are carried out 
under general anaesthetic. If the arthrogram carried 
out at 3 or 7 months shows a dislocated or subluxed 
hip the infant undergoes an open reduction of the 
hip. All these children are followed up until growth 
has ceased. If the arthrogram 1s normal when carried 
out at 3 months a plain x-ray film 1s taken at 7 
months 
We believe that this programme could theoreti- 
cally be improved by adding the apparently normal 
babies (group 1) mto the 3 month follow up. This 
would mean screening all babies in both the neo- 
natal and three monthly penods. In our experience 
in over nine years and 28 000 births two babies with 
dislocated hips slipped through our screen, having 
been excluded from the 3 month follow up because 
they were apparently normal at birth and did not fall 
into any of the high risk groups. 


Conclusion 
It is possible to achieve a neonatal screening 


programme for congenital dysplasia of the hip that is 
efficient ın terms of making an accurate diagnosis. It 


requires a dedicated, experienced, and skilful team, 
however, to achteve this. I have no doubt that the 
efficiency of the screening process can be further 
improved by use of the newer diagnostic aids, such 
as electronic augmentation for interpretation of the 
clinical signs and ultrasound scanning of neonatal 
hips. Equally, I am quite sure that these aids will not 
compensate for lack of skill'or training in those 
responsible for the screen. 

We have shown that with care and strict attention 
to timing it is possible to begin primary conservative 
splintage of the dislocated hip with complete safety. 
We feel that this really removes the main advantage 
gained by abandoning the neonatal screen for one 
carried out at 3 months of age and furthermore, 
dramatically improves the expectations of success 
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Concern over safety of SAGM blood 


Su,” 


Some Regional Blooc Transfusion Centres are recom- 
nending for transfusioa a product in which electrolytes are 
suspended in a saline-adenine-glucase-mannitol medium, 
aence the name SAGIA blood All the plasma from the 
donated blood has been removed, we utderstand, for use 
m the preparation of ather blood drocucts 

A Medline search has not shown any reference to the 
safety of zhis product n neonates, end we are concerned 
tecause several of our m2mbers have been urged to use ıt 
Until tre product has been properly evaluated in neonates, 
and possible side effezts of its supernatant have been 
canfied, we would advize caution in ics use even for top up 
transfusions Moreove-, it is a wholy inappropriate 
product for exchange transfusions, whee its use would 
result in total replacer-ent cf the patiert’s plasma by a 
synthetic product. Th: especially zpples to exchange 
transfus ors carried out to provide babies with antibodies 
oz clotting factors in czsæs cf sepsis or haemorrhage 

We are interested tc know if anv readers have had 
¢>penence in using SAGM blccd in neonetes and whether 
they have recognised aar adverse effects 


N R C ROBERTON 
Addenbrookes Hosptial, 
Hulls Road, 

Cambridge 

M L Cuiswick 

st May's Hospual, 
Manchester 


Prolonged flare and perivertricular 
leucomalacia (PYL) in preterm 
neonates 


Sir, 


We read tne paper by Trounce ef al’ wich interest In this 
éerticle periventricular leucome.acia (PVL was divided 
nto three appearances crstic. drecystic, aad ‘prolonged 
fare’ The latter was definzd asan appearance of relative 
increased echodensity in the per ventricular region seen 
both in coronal and parasagEtal -12ws and persisting for at 
least two weeks but not uadergaing cystic degeneration 

Wz wonje- whether thé tern ‘prolonged flare’ com- 
pass only ‘large intraperenckymal echodensities’, as 
defired by McMenamin cf af and ‘g.obular, blotchy. 
coarse echces’, as defingd by Dif ietro et al,’ or whether tt 
includes also small intrapacenchymal ecrodensities and 
‘peritrichonal echogenic bush’. According to the ne- 
cropsy resu ts. infants with fae latter twc findings may or 
may not have PYL??? 


In some cases this ‘blush’ disappears when the scan ts 
cotaied through the posterior fontanelle. The best 
planation for it could be the interface of numerous 
=arallel fibres that are nearly perpendicular to the longitu- 
=mel axis of a sonographic beam passing through the 
miterior fontanelle * In other cases ıt does not disappear 
and. these might be those with PVL On the other hand, a 
=rge and globular, coarse periventricular echodensity, 
o‘ten unilateral, may more likely be an ultrasonic manı- 
festation of focal hypoxic-ischaemic lesion caused by a 
E~pctensive insult, than PVL, which ıs usually bilateral 

Tte duration of echodensity indicating PVL ıs the other 
paoblem Why did Trounce et al' prospectively, as they 
sas, choose two weeks for ıt? Why not four weeks? Was 
tas choice arbitrary or was it based on some clinical follow 
ur results? If ıt was based on necropsy findings they do not 
pezvide any reliable answers as far as surviving neonates 
a` concerned 
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Tampere University Cential Hospital, 
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Dre Trounce, Rutter, and Levene comment 


Theak you for your interest in our paper The question 1s 
tha of comparison between our definition of ‘prolonged 
flar= and alternative definitions by other groups At the 
outeet of our study (1983) we defined carefully a vanety of 
ultrsound appearances We were aware of McMenamin’s 
defEation but that of D1Pietro et al' has only recently been 
pub ehed and was not available to us originally, or before 
we scbmitted our paper for publication to the Archives of 
Disecse in Childhood We have been impressed, on 
scamming many hundreds of infants, that persistent 
echcdensitty in the penventnicular white matter is a 
common finding and ıs often normal, particularly when the 
occip zal region ts affected We rarely saw this appearance 
in twe planes, however, and if ıt did appear on coronal and 
parasagittal section it was usually transient, lasting only for 
a fex days 

Ou- ngorous definition of prolonged flare was dce- 
velop =d so that most of these appearances would not be 
incluced On careful reading of the paper by DiPietro et 
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al,' it would appear that this ‘blush’ is only diagnosed on 
parasagittal section This ıs therefore not at all comparable 
with our definition. which must be seen on two planes In 
addition, these authors give no information on how long 
the echos were required before they considered the blush 
to be abnormal. Indeed, the babies died largely within a 
few days of age, so clearly this would not fit m with our 
definition It is, however, interesting to note that the 
prevalence of PVL in 68 consecutive lrveborn infants dying 
under two months of age in their unit was 26% This 
compares very favourably with the 25% incidence of PVL 
that we recognised prospectively using ultrasound on our 
200 very low birthweight babies 

The point of our study was to set up a prospective 
database of 200 infants who were scanned sequentially and 
in whom there was clear understanding of what we meant 
by our ultrasound appearances Our definitions were, of 
course, arbitrary as we did not have the benefit at that time 
of clinical follow up We have now completed follow up 
collection on all the surviving infants and the relevance of 
our definition of prolonged flare will hopefully soon 
become apparent. 
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Tracheobtronchial suction in ventilated 
neonates 


Sir, 


We congratulate Dr Prendiville ef al on their successful 
attempt to investigate the efficacy of tracheobronchial 
suction in ventilated neonates.' This aspect of the routine 
care of ventilated babies has important consequences 
Knowing when, how often, and how to perform endo- 
tracheal tute toilet 1» difficult, and their study provides 
some of the answers Unfortunately, continuous monitor- 
ing of airways resistance by flow-volume integration using 
a double pneumotachograph system seems unltkely to be 
practical for routine clinical use 

The single breath technique for determining airways 
resistance relies on passive expiration Most ventilated 
babies with the 1espiratory distress syndrome make use of 
their abdominal muscles to expire actively (South M, 
Morley C J Expiratory muscle activity in premature 
babies Presented to Neonatal Society, November 1986) 
The authors state that spontaneous respiration was 
stopped by increasing ventilator rate This ıs unusual 
In our expenence We find that at faster ventilator rates 
most babies continue to breathe spontaneously but syn- 
chronously with ventilator inflations * When breathing 
synchronously, they can seem to be apnoeic, with linear 
flow-volume curves Exptratory muscle activity often 
continues during synchronous breathing, and this could 
shorten expiratory time constants and reduce the calcu- 
lated resistance Despite these reservations we are sure 
that the results of this paper are helpful We would 
recommend, however, that an independent method for 
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detecting the presence of spontaneous respiration should 
be used.* . 
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Infantile colic and feeding 


Sir, 


Unfortunately the paper by Stahlberg and Savilahti' adds 
to the confusion that already exists regarding an associa- 
tion between infantile colic and cow’s milk. 

They failed to define colic and, therefore, the criteria for 
entry into the study The mean age of the babies at entry 
was nearly 3 months by which time a large number of 
babies with ‘colic’ will be improving spontaneously The 
duration of feeding on each milk preparation was too short 
to show any important differences, and there was no 
washout period between each milk, with the Itkelihood 
there will be a carry over effect from the preceding 
preparation 

Analysis of the data ın Table 1 in their paper shows that 
eight of the ten babies received breast milk first with or 
without the lactase so that the results do not report 
adequately on the relatrve impact of formula followed by 
breast milk In addition, if the data are analysed by order 
of administration of treatment? the proportion of days with 
colic declines from 86% for the first treatment, through 
81% and 79%, to 74% for the last treatment given There 
is, therefore, a clear trend of improvement over time so 
that treatments given first tended to do badly 

The small size of the study also gives cause for concern 
The authors conclude that ‘infantile colic 1s not a symptom 
of lactose malabsorption’ It is doubtful whether the study 
could have provided adequate statistical power to detect 
any true differences that may exist. Finally, a repeated 
measures analysis of these data should have been done, 
rather than the statistically invalid methods used in the 
paper 

It 1s only by an appropnately designed trial using an 
adequate sample size that the question of an association 
between cow's milk and infantile colic may be answered 
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GÒ - Corresponder ce 


Er Stah'berg commeats 


Tae defimtion of colic wes stated in the ntroductory lines; 
the kealthy babies had expressed colic of. three to 13 hours’ 
dcration daily, only cazes 2 and 6 occasDnally having had 
daily colic of shorter caatico than thre2 hours, washout 
penois have no relesarce in this ccntext, any food 
ternveea treatments mizat produce cerry over effect, 
Frcfessional statisticians were consulted about proper 
s-atlst cal methods 

Eased on previous reposts’? we decided that one week 
o2 zach milk. preparation should be sufacient for spon- 
taneous recovery We knew shat only in 50% of infants 
would zolic resolve by the age of 3 monchs, particularly 
children with severe colic who may have excended duration 
of the problem 

Tzse: 2 and 9 provided 2 sight decline in the overall 
percentage of symptometc days Most days colic was 
present zven during the last trectment A closer look at the 
inferma ‘ion provided in the Tates shows that two children 
hac ther iongest daily coli during the first teatment, four 
durng tae second treatmeat, tvo during tne third treat- 
mert, ard two dunng the æt ir2atment. Three children 
had thei: shortest daily coac dicing the frst treatment, 
three dunng the second t.eacment, one dwing the third 
trea’men , and three during -Fe last treatmert. A systema- 
tic e-ror try order of treatm=2az is therefore definitely ruled 
out 

We gre sorry for confusing taose who were satisfied with 
the preseat knowledge abowt tke aetiology of infantile 
cche. We feel that colic 1s m^ a uniform ertity nor that 
milk s$ che unversal cause of the problem Urfortunately, 
formulas free from cow’s nI: ere now commonly and 
uncriticall, given to infants -ita colic by health pro- 
fessiona’s ard laymen 
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Chromosomal defects and caesarian 
birth 


Sir, 


In their interesting article Dr Young e. al providec further 
evidence hat -nfants with trisomy 1% are often zorn by 
caesanan sectior.' Chromosomal defects were diz gnosed 
aiter birth n 19 of 1411 mfart: weighing 501-2000 g 
liveborm ta Merseyside residens 2 1979-1981. Eleven 
(58%) of tae 1& were delivered by caesanan sectior—five 
elective and six Junag labour—ccrmpared with 27% of the 
other infarts (E<0-91) 


The increased risk of caesanan birth was significant after 
allcwing for birth weight, gestational age, and sex 
(p<0 05) The nsk, however, apphed not only to infants 
wit trisomy 18 (five of eight) but also to infants with other 
chrcmosomal defects (six of 11 infants) These comprisea 
all 1afants with monosomy 4p (n=1), trisomy 4p (n=1),7 
ring 13 (n=1), and trisomy 13 (n= 1), and two of seven with 
tnsony 21. 

The risk was related to severe growth retardation the 
birth weights of nine of the 11 born by caesarian section 
were below the 5th centile for gestational age compared 
with two of the eight born vaginally (p<0 05); tnsomy 21 
was not associated with severe growth retardation as often 
as the other defects Infants with chromosomal defects had 
lower 5- and 10-minute Apgar scores than other infants 
(p=0-)23 and p=0-011, respectively), associated cardiac 
defects may increase the risk of fetal distress and obstetric 
intervention. 

The authors point out the potential value of a safe means 
of rapwi fetal karyotyping in late pregnancy, when growth 
retardation or hydramntos raise suspicion of a severe 
congen.tal defect Our low birthweight sample, however, 
contained 560 growth retarded livebirths (birthweight 
<10th centile for gestational age) of which only 13 had 
diagnosed chromosomal defects Would ultrasonography 
for carciac defects help to narrow the field? 
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anal e a A in tracheal 
aspirates for diagnosing hyaline 
membrane disease 


Sir, 


In a recent 2aper,! we showed that the simple and rapid 
determinaticn of phosphatidylglycerol (PG) ın tracheal 
aspirates, fo- the diagnosis of hyaline membrane disease, 
was more sensitive (97%) than the lecithin sphingomyelin 
(L°S) ratio 188%), with a similar specificity (76%) It 
seems to us, however, that the discrepancy between 
biochemical tests and chnical diagnosis was observed 
particularly in the lowest gestational age newborns. 

Accordingl”, we studied PG and the LS ratio in 149 
newborns with respiratory disease (term, 26 to 42 weeks) 
ta determine whether there was a correlation between the 
results and the gestational age 

For the L © ratio, the results did not depend on the 
gestational age The sensibility and specificity of this test 
were 91% and 74%, respectively With the determination 
of PG, however, the results depended on the gestational 
age For newborns with a gestational age of 31 weeks or 


more, the sensibility and specificity of PG determination of 
hyaline membraze disease were 100% and 77%, respect- 
ively For newborns with a gestational age of less than 31 
weeks, the sensibility was the same by both methods (91%) 
but the specificity was only 30% with the PG test 

In conclusion, in newborns with the lowest gestational 
age (less than 31 weeks) estimation of the L S ratio 1s 
preferable to PG determination for the diagnosis of hyaline 
membrane diseases As for other newDorns, given its 
simplicity, rapidity, and reliability, PG determination can 
be regarded as a useful method for the diagnosis of this 
respiratory disease 
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Nebulised beclomethasone 
dipropionate suspension 


Sir, 


We were interested to read the comments on our two 
papers'? by Dr Clarke? but consider that he has 
overemphasised the differences pvetween our two 
publications ' ? As he points out, although the paper of 
Storr ef al showed a significant response to treatment with 
beclomethasone,” the study of Webb ef al showed similar 
trends, although these failed to reach significance ' 
Secondly, the children studied by Webb ef al' almost 
certainly had more severe asthma as one of the entry 
criteria was a failure to respond satisfactomly to treatment 
with nebulised sodium cromoglycate. 

We agree, however, that beclomethasone dipropionate 
given as a nebulised suspension to preschool children ts less 
effective than the same drug given ty rotahaler or aerosol 
to schoolchildren with asthma 
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Cooperation on developmental 
assessments 


Sir, 


I wonder if through your columns I can make 4 plea for 
more cooperation between assessment centres attempting 
to meet the developmental and educational neeas of 
children and research teams from neonatal departments 

I have recently, on several occasions, found ıt impossible 
to make any meaningful assessments of children because I 
discover that within the previous few weeks a research 
team from the hospital where the child was bora has 
contacted the parents, known of our involvement, but not 
contacted us before going in and performing various 
standardised tests, which then cannot be repeated as part 
of the child’s normal routine assessment for his care We 
then do not have any results from this testing and cannot 
perform our own because of it 

I am perfectly happy, with the parents’ permission, to 
make results of our assessments available to research 
teams, but I really feel that it is to the detriment to the 
child tf they insist on working in isolation 


R B Jones 
Queen Elizabeth Hospital for Children, 
London E2 8PS 
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Book reviews 


Retinopathy o* Frenaturity. Current Zon- 
cepts and Contrnyersies. Edited by A R 
McPherson; H M Fittner, F L Kretz c Pp 
225° £40-50 hardbeck B C Decker Inc. 
1386 


Tras well produced, slim volume ıs largely 
tre work of the oah-kalmological groap at 
tte Cullen Inswtu:e et Baylor College of 
Medicine, Houston. Texas While tere 
are guest conwititocs from Israel end 
Jaran, 11 of tne 1S cartributors come fom 
Texas This maze for some internal ecn- 
sistency in the toc but leaves the reecer 
with some ccucern that there is too much 
mtreeding and usifed support for tae 
spiidle cell hypothesis, the efficacy >l 
treatment with vitamin E, and surg cal 
cryotherapy, all cf wh ch might not recéve 
wholehearted suppcert among other grocps 
of experts from elsewhere ın the worni 

Lespite the majc> 2entributors comma 
from the single cent-e ir Houston, there 5 
a rather disappo-ntmg lack of coherent 
eciconal contro!, vith annecessary histo-- 
cal repetitions and-charters coming entirely 
out of any logical przez 

Tke book ‘ells into four sections: tre 
three first chapters represent basic consid- 
eretions, which occupy 12% of the book, a 
secard section dea.s with mixed considers- 
tions from retinal devzlopment to medicel 
legal reflections. eccupying 23% of th= 
bock; a fairly intense third section on 
treetment with v.tanim = makes up 16% 
and a rambling, poor-y edited, and over 
ulustzated final secio~ of the book deals 
witk surgical approeckes to retinopathy of 
prenmatunty, occupying the remaining 
48% i 

There are now so mary publications on 
reticcpathy of premetuut, and it remains a 
subject of such perernél mportance in the 
care Gl the newborr infent that a text of 
this type Is in many ways to be welcomed 
Within 1t there are sme triliant pieces, to 
my mind the modest ckafter on classtfica- 
tion cL retinopathy c? prematunty by 
Krogdom from Florida s th2 kigh point of 
the text, making it c-yaial clear that with 
propeny applied indi-ec: aphthalmoscopy 
it 1s fcssible to desczibz “he state of the 
premat.re retina in such a way that this 
coud te agreed inte-nehorally, showing 
stages or abnormal vascular proliferation 
assigned to zones and quidrents of the 


retina in a quantitatrve fashiow. This de- 
gree cf precise classification sheuld repre- 
sent the essential currency of c_nical trial 
reporting and honest brokeraze in this 
difficu!t feld, and I am rot sure zhat other 
chapters n the book come ıp to the 
requis.te Sandard. 

A secord excellent essay tucked away 
between anımal models, efficacy oz treat- 
ment with vitamin E, and tcxicity of 
vitamin E is a short piece on the current 
state of thesthics of future expennentation 
in the Selc of treatment with vcamin E 
This piece sy Brody from Houst=n states 
‘the regrettebly familiar position vith mar- 
vellous clarty In his view treatræn: with 
v.tamin E aas gone tco far for further 
-endomised controlled trais to be morally 
permissible While he clearly reg-ets this 
position. he nevertheless cained me with 
lun on zwo counts Given the background 
knowledge end the outcome of tke early 
scudies there is an indication, fallirg short 
of proof, that there ıs some beneait and 
litle risk attached to treatment wi 4 vita- 
min E Mor convincingly, hower2r he 
argues that enrolment :n a tna must 
depend on inormed parental consent and 
tha: anyone ofenng parents a balanced set 
of informaticn about the state ef the 
current art vould surely fail to :ecruit 
further subjecs for any tral He conzludes 
thet this t& a classic confhct of interests 
beween those of society 1n clanfyirg our 
staze of knowEdge and those of the indi- 
vidual patient seeking the best care =vail- 
abl2. 

Ih the first kalf of the book there zre a 
number of fiecss that clearly represert the 
major mottvation of the three edito-s in 
producing this Look It provides the fcrum 
to present their unifying hypothesis thet all 
the <trands m the retinopathy cf premztuz- 
ity story cen bs brought together if the 
conciton 1s understood in terms of the 
zulnzrability of the spindle cell to oxidative 
damage and the production of angiog2nicz 
tactors This hypothesis ıs richly illustreted 
znd supported by morphological snd 
inmunocytochemical illustrations larg2ly 
fom the auchor:’ database of 97 pairs or 
remature bavy eyes on which their thesis 
is based. Impres.ve as the work ıs, they 
lost = little support as far as I was cm- 
cerned in addinz a chapter on animal 
Todes and argung that nerher the ba- 
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boon, puppy, or rat were suitable animal 
models because they did not have a spindle 
cell population of equivalent maturity to 
the human. Somehow this had a self 
fulfuling prophetic ring to it, and I would 
like to have seen critical sections from 
other centres to make sure that the ophthal- 
mological fraternity as a whole would 
support this general viewpoint 

The vitamin E chapters suggest that the 
published works have now clanfied the 
position of treatment with vitamin E and it 
goes so far as to set out a clear therapeutic 
schedule On the other hand, at least ın the 
section on biomedical ethics we are told 
that opposing views do exist from the 
research group in Los Angeles The editors 
would have carried more conviction if they 
had invited a Los Angeles viewpoint into 
their midst. 

By the time I reached the second half of 
the book I have to confess that my interest 
began to flag The invited chapter from the 
Bailinson Hospital in Israel on cryotherapy 
in preventing severe visual handicap in low 
birthweight survivors was well written at 
least The argument put forward ıs that the 
absence of blindness among the 942 low 
birthweight survivors argued the case for 
the efficacy of selectrve cryotherapy with- 
out the need for a control group The 
authors were sufficiently convinced that 
they would consider ıt unacceptable to 
participate ın a randomised control trial in 
the future. But what a pity this is, given the 
perfect arrangement that has been used to 
such advantage in diabetic retinopathy of 
having two eyes in each patient with which 
to design the clinical tnal. Given the 
precision of the early chapter on classifica- 
tion of the disease I wonder how the 
Bailinson group or the other surgical 
groups that contribute to the text defined 
their cntena for intervention in the first 
place. The other surgical chapters deal with 
techniques of surgery, including open sky 
vitrectomy, scleral buckling, cryotherapy, 
and photo-coagulation There seems to be 
a general concordance that treatment 1s 
successful but by this stage in the book I 
was suspicious that the contributors had 
been selected to present a unified front 

The text 1s well printed and easy to read 
with large numbers of high quality draw- 
ings and black and white photographs I 
found it a source of great disappointment 


that ın some of the key early sections of the 
book there were no colour photographs of 
the retina in a subject that so perfectly and 
-importantly lends itself to colour illustra- 
tion. How frustrating to find then nght at 
the back of the book a senes of gorgeous 
coloured photographs tucked away as 

colour plates out of context 
This is a book for the library and not for 
the individual paediatrician But, perhaps 
of greater importance, it might be taken as 
a challenge to Bntish neonatal medicine 
and neonatal ophthalmology to define our 
own database and current state of good 
climcal practice ın the prevention and 
management of retinopathy of prema- 

tunity 
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Recent Advances in Paediatrics. Vol 8 
Edited by R Meadow Pp 284. £28.00 
hardback Churchill Livingstone, 1986 


‘Recent advances in paediatrics’ is now in 
its eighth edition and Roy Meadow has 
again put together 15 chapters of topical 
interest to bring us up to date in various 
fields As always, the reader will find more 
of interest in one chapter than another but 
on this occasion he will find most subjects 
of practical everyday importance, and 
there will be something new to be learnt in 
most. 

The acquired immune deficiency syn- 
drome starts off the book and Drs 
Jones and Watson give a comprehensive 
review of the subject up to the time the 
manuscript was written The field 1s chang- 
ing so rapidly that perhaps a short update 
should alse be included in the next edition 
The same apples to the third chapter on 
growth hormone deficiency, again a rapidly 
developing field where growth hormone ts 
being considered for differing groups of 
patients Professor Milner and Dr King 
have carefully reviewed their subject, 
although I feel that the section on anthro- 
pometry was perhaps a little short com- 
pared with the amount of space related to 
biochemical tests. 

The chapters on single dose treatment of 
urinary tract infection, neonatal jaundice, 
hearing screening in the newborn, near 
muss cot death, and idiopathic thrombocy- 
topenic purpura were all excellent, with up 
to date information and practical advice 
They should be read by all practising 
paediatricians Those chapters on modern 
diagnostic imaging and Doppler echocar- 
diography are fairly technical but an educa- 
tion on developing ftelds of paediatric 


practice I also like the detective story of 
Indian childhood cirrhosis 

Child psychiatry ts very much part of 
paediatncs and the two chapters on 
anorexia nervosa and caild sexual abuse 
discuss these subjects ın depth and are 
practical ın approach 

The eighth edition of this book should be 
put on the working shelf next to the 
seventh edition 
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Connective Tissue Disease: Molecular 
Pathology of the Extracellular Matrix. The 
Biochemistry of Disease Vol 12 Edited by 
J Uitto and A J Pereyda Pp 553 $94-75 
(USA/Canada), $113-50 (all other coun- 
tries) hardback Marcel Dekker, 1987 


Connective tissue ıs a complex mixture of 
components, including collagen, elastin, 
proteoglycans, and various adhesive pro- 
teins such as laminin and fibronectin 
Widely distributed ın structures such as 
bones, artenes, tendons, basement mem- 
branes, skin, intestines, pleuroperitoneal 
lining, joint capsules, and cartilage, there 1s 
limitless opportunity for inborn inhented 
and acquired diseases These can com- 
monly present to paediatncians in children 
of all ages Obvious examples include 
osteogenesis imperfecte, congenital ar- 
terial fragility, and various subgroups of 
epidermolysis bullosa 

The book authoritatively covers connec- 
tive tissue biochemistry, histology, and 
electron microscopy, and clinical aspects 
include collagen fibril variations in Ehlers- 
Danlos syndrome and osteogenesis imper- 
fecta, the molecular pathology of fibrotic 
diseases such as pulmonary fibrosis, and 
normal healing Basic information on col- 
lagen protein structure and assembly, elas- 
tin and mucrofibnilar structure, organisa- 
tion of basement membranes, and adhesive 
mteractions are well covered and pre- 
sented, but there 1s only scanty information 
on the molecular biology of collagen 

This is a work for basic scientists and 
researchers with a special interest in con- 
nective tissue structure rather than the 
practising clinician Nevertheless, the rele- 
vance of basic science to clinical practice 1s 
very well illustrated by this book The price 
and detailed basic science will probably 
limut this book to the branes of academic 
physicians, rheumatologists, dermatolo- 
gists, geneticists, and basic scientists ın- 
terested in this rapidly expanding field. 


F M POPE 


Book ‘reviews 64: 
Clinics in Oncology. Late “Effécts in Suc- 
cessfully Treated Children with Cancer. 
Vol 4 No 2 Edited by M E Nesbit Jr Pr 
195-355 £15-00 hardback W B Saunders 
Company, 1985 


The aim of treatment of childhood cancer 
is a healthy well adjusted adult Unfortu- 
nately, the treatments used ın malignant 
disease give rise to dhysical and psycho- 
social side effects, many occurring after 
treatment has finished This book collects 
together the experience of several centres 
and discusses the late side effects that 
occur 

Chapters are divided into those dealing 
with dysfunction in organ systems and 
those concerned with the adverse effects 
seen ın particular malignancies-—for 
example, acute lymphoblastic leukaemia, 
Ewing’s sarcoma, etc. Second malignancies 
and problems encountered in the patients’ 
offspring are also ccvered 

There 1s much useful information con- 
tamed in this book with many of the 
references relating to the 1980s 

Psychosocial aspects are covered but not 
as fully as physical problems and the 
authors emphasise the need for further 
studies in this field All the authors save 
one hail from North Amenca This is most 
noticeable ın the chapter on the role of the 
nurse in late effect evaluation, and though 
some of the informat:on will not be applic- 
able ın all countries, the chapter contains 
much sensible advict on monitonng the 
child and aiding and educating the family 

This book gives an interesting and useful 
overview of the protlems that need to be 
considered in any child treated for malig- 
nant disease It ıs reasonably priced at 
£15 

A ESSEX-CATER 


Atlas of Skeletal Dysplasias. By R Wynne- 
Davies, C M Hall, A G Apley Pp 646 
£95 00 Churchill Livingstone, 1985 


Some books, like pecple, have more qual- 
ity the more we knew of them Altas of 
Skeletal Dysplasias 1s so, it feels good, tt 
looks good, and it ts good. 

Assembled by a threesome of ortho- 
paedic geneticist, paediatric radtologist, 
and orthopaedic surgeon, it 1s a collector’s 
catalogue of bene dysplasias from the 
cradle to the grave, arranged in order of 
the principal feature of the dysplasia 

The text is succinct and informative, the 
style granite, the result, an accessible bran 
tub with a few up to date references on 
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gach dyzp.asia and heipfu. cross references 
in the index--for examp.e <n bow legs. 
cone ‘staped vertebral bodies, or short 
metacerpels The clincal photographs, 
growth charts, and compaison of x-rays 
of—for example—hands or pelvis at simi- 
lar and ciffering ages in dirfe-ent patients 
emphasise the astonishing venety in each 
dysplasia. 3 

All who are puzzled by 3roblems of 
failure :0 grow or short sta uze will be 
grateful to the authors fo~ shenng their 
long arc profound experience wth those of 
us whe sze but a few patients Their Mrs 
Beetor. cf bone dysplasia will emplify the 
standard references—Sprarg2t Langer, 
and Wadmans Bone Lysaiasias and 
Smith’s Recognisable Paner: an Human 
Malformaiion 

Alas, there ıs a problem. Scme of the 
illustratacns do not show whet their cap- 
tions declare, particularly -:he infant's 
skulls ard lateral spines; perhaps these can 
be improved im the next edition. It 1s a pity 
too that there are no captions beneath the 
introductory normal x-rays Why no 
mention of idiopathic bow legs under 


metapayseal dyszlasia? Do the authcrs 
sill advise babsgrams? It would have 
Zeer. Lelpful to zave a hst of conditicns 
Tiag-asable et brth. 

But cne likes £ friend better for having 
7iults one can talE about, I can enthusiasti- 
lly welcome thi book and recommend it 
=) aL cmaediatncizns A Mrs Beeton wrth 
Dur sess, a rich ciet indeed but digestib e 


SIDNEY SMHH 


Sonogrephy of the Infant Hip: an Atlas. By 
=einherd Graf ard Peter Schuler Pp 276 
M150 hardbacz VCH Verlagsgeseil- 
¿chaf 1986 


Dne A the in-:tial troubles with ultrasounc 
examicctions is the difficulty in endeavor r- 
mg to re.ate the mages produced to 
anatem7 and pathology Most find a penod 
of app-ent.ceship the easiest way to over- 
come iis problem The applications =f 
atrasornd to tha eminently suitable su>- 
_ect, z young ckild, continue to increase. 


This timely publication allows one to share 
the experience of pioneers of sonographic 
examination of infants’ hip joints 

The book 1s essentially a profusely illus- ~ 
trated atlas of the normal and abnormal 
appearances of the hip joint, with clearly 
annotated anatomical details Introductory 
chapters provide photographic illustration 
of the correct positioning and scanning 
techniques, with sections on instrumenta- 
tion, adjustment, and documentation The 
first half of the book ıs essentially descrip- 
tive, in which the spectrum of acetabular 
dysplasia and hip dislocation is well pre- 
sented The second half of the book 1s 
mostly concerned with the quantative 
evaluation of hip sonograms, with associ- 
ated angular measurements, which Dr Graf 
im particular has developed 

Not all ultrasonographers would feel 
inchned to use this technique or abide by 
the classifications, but the qualitative value 
of the illustrations in these sections remains 
useful and informative, and as a practical 
atlas the work can be commended 


D G SHAW 





Carrection 


An error occurred in the pdr entitled ‘Actis opex factors m leckacmia and lymphoma’. by McKinney, Cartwright, Saru, ef af 62:279-87 
Taroughout this pager, for “he term ‘commen nul. =l acute lyraphoblastic leukacmia’ ples2 read “common acute lymphoblastic leukaemia’ 
Tus error occurs only ir tze context of ths pap= 


Archives of Disease in Childhood, 1987, 62, 645—652 


British Paediatric Association 


Annual General Meeting, University of York, 7-10 April 1987. 


Abstracts for plenary spoken sessions 


Liver transplantation — Cambridge/King’s Series. 
S Pett, A Pelham, J Tizard, N Barnes, G Mieli- 
Vergani, A P Mowat, R Williams, K Rolles, and Sir 
Roy Calne (Cambridge and London). 


Between December 1983 and August 1986, 84 
children were assessed for possible liver transplanta- 
tion. Eighteen, mainly infants with biliary atresia, 
were not accepted because of features which made 
successful transplantation unlikely Four children 
were withdrawn from the programme by their 
parents; nine died before a donor of suitable size or 
compatible blood group could be found, nine await 
transplantation, nine have been accepted for liver 
transplantation but are at present sufficiently well 
for this to be postponed Thirty five, aged 7 months 
to 16 years, had liver grafts. Of these, 17 had biliary 
atresia, eight cirrhosis following hepatitis ın infancy, 
five fulminant or subacute hepatic failure, three 
mahgnant liver tumours and two metabolic disease 
Fifteen died, nine in the first two months mainly 
from primary graft failure or vascular thrombosis, 
later deaths being due to rejection, infection, or 
dissemination of malignant disease. Two died of 
disease in other organs with a normally functioning 
transplanted liver, two of the survivors have had a 
second liver transplantation. Three have significant 
hepatobiliary problems which may require retrans- 
plantation. The majority of survivors are engaged in 
normal activities for their age, growing and develop- 
ing satisfactorily with normal biochemical tests of 
liver function and complete regression of cirrhosis. 
Their excellent quality of hfe ıs encouraging. Lack 
of donors, particularly for young infants and preven- 
tion of postoperative rejection and infection are 
continuing problems. 


Congenital AIDS: experience in The Bahamas. 
H Howard-Gardiner (Bahamas). 


Following the availability of a diagnostic test for 
AIDS at the Princess Margaret Hospital, Nassau, in 
June 1985, 27 children were found to be seropositive 
during the following 13 months. They were born to 
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18 mothers, 14 (78%) of whom were from Harti. 
Nineteen (70%) of the thildren were of Haitian 
origin. Sixteen mothers were seropositive and symp- 
tom free. Two were not tested, one dying earlier 
from salmonellosis The age at diagnosis of the 27 
children ranged from birth to 6 years. Twenty three 
were symptomatic and the remaining four were 
identified during family screening. After the birth of 
a positive child in a family all subsequent caildren in 
this series were seropostive, although one identical 
twin did not develop antibodies until 18 months of 
age. All the 19 children with clinical AIDS became 
symptomatic within 18 months of birth and suffered 
from repeated bactenal infection of the respiratory 
or gastrointestinal tracts; 74% failed to thrive; 47% 
developed chronic lung disease; and 63% persistent 
candidiasis. Survival time from the onset of symp- 
toms among the nine (47%) that died during the 
study period ranged from two weeks to three and 
half years. Four other seropositive children (2-6 
years old) were in the prodromal phase in July 1986. 


Prospective trial of operative (Op) versus non- 
operative (N-op) treatment of vesico-ureteric reflux 
(VUR): five years’ observation. C M Taylor (on 
behalf of the Birmingham Reflux Study Group). 


The study design and results of tw6 years’ observa- 
tion on 96 children were reported previously.! 
Analysis now extends to 161 children followed up 
for two years, of whom 104 were followed up for five 
years. VUR was abolished in 98% of Op cases, 
whereas grade III VUR persisted in 56% of N-op 
ureters at two and five years. One Op and cne N-op 
patient progressed to endstage renal failure, and 
another four with bilateral scarring were hyperten- 
sive. 

Between treatment groups no significant differ- 
ences were found in incidence of umnary tract 
infection, 51 Cr-EDTA slope clearance, overnight 
urine concentration, renal growth, scar progression, 





! Birmingham Reflux Study Group Contnbutions to Nephrology 
Reflux Nephropathy Update 1983,39:169-85 
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or new scar formation. Ten new scars developed in 
patients aged 2-7 vears at entry Dut only during the 
first two years’ cbservation. Scar progressior oc- 
curred at al ages and was sign-fcanitly more 1m the 
first two yz2ars’ <bservation. 

Neithe: <reatmant fully protects against further 
renal damage, amd efforts shoald te directed to 
identifying those at risk befor2 scarring develops. 


Randomised tri! of four an-conrulsants ir the 
newborn. M J Rochefort acd A R Wilknson 
(Oxford). 


Seizures in the aewborn are common and often 
difficult z0 contre] despite loading doses of preno- 
barbitone or pherytoin of 20 m3.kg. When con -rol is 
not achieved wit=in five days, there is a significantly 
worse outcome. In a randomised tral of four 
annconvulsants s2izure diagncs.s and control were 
based on continzeous EEG monitering. The drugs 
and loadirg doses used were: dhenobarbiione (20 
mg/kg); pnenytcin (30 mg/kg: c.onazevanz (0-2 
mg); sodium valproate (10 mg/kz) In all four groups 
the loading dose was repeated i Free t.mes in the first 
24 hours f seizures continued, ard then arother 
anticonvulsant 2dded if necessarz. Babies were 
monitored for a minimum of fi2 days. In 18 months 
68 babies at high risk for necrological dvsfuaction 
were momtored for seizures and 26 babies have 
been entezed into the study wth parental consent 
(Table). 








Drug No Pheno- Phenyon  “tonazepam Valproate 
(died) Serbitone 
Weight Wen (SD) 15697 2749 4 2627 5 2 702 
(g) 32167 933 & 266 8 1593 
Rar ge £24-3602 789~_ 434 $75-4110 373-3750 
Tune to Mean (SD) 1277 Br 987 48 5° 
control 535 SOf 765 595 
Hours Raage 55-120 10—=Z 12-120 14-120 


—£. 
"Values are significant at p<0 05, compared witt prenobarbitom (Babies 
seizing after Eve Jays were coded as 120 neurs). 





This study confirms that babies with neonatal 
seizures have a Sigh mortality Coatrol cf seizures 
may be improved by the use of crugs cthe- than 
phenotarbitone. 


Early immune changes before the diagnosis of insulin 
dependent diab=tes. D Vergani, A Millward, M J 
Hussain, 2 Glechill, G F Botezzo, D A Pyke, and 
R D G Leslie London). 


In order to disccver how early immune changes can 
occur before the cnset of insua dependen: diabetes 
we studied prospectively ron-diabetic identical 
twins cf insulin cependent diazetics. The twirs were 


examined fo- the presence of autoantibodies to islet 
cells and inzulin and activation of T lymphocytes 
expressing ~ne HLA-DR antigen. Results were 
compared wath those in the controls of similar age 
and sex. Of zhe non-diabetic twins, seven developed 
diabetes (mzdian age at diagnosis 14, range 12-27 
years, 4 femzles). The seven twins were tested on 40 
occasions between 0-5 and 11 years before the onset 
of diabetes when the fasting blood glucose was 
normal Ccmolement-fixing islet cell antibodies 
were found in all seven twins when first tested and 
four also haz insulin autoantibodies. In addition, all 
the twins, when tested 0-5 to three years before 
diagnosis, kad levels of activated T lymphocytes 
above 0-4%—that is, above the control range In 
conclusion, we have shown that immune changes 
can occur u> to 11 years before the onset of insulin 
dependent diabetes, and involves activation of both 
B and T lymphocytes. 


Outcome of childhood herpes simplex virus encepha- 
litis. P Hatib:, H Holzel, E Brett, J Wilson, and 
R Levinsky (London). 


Twenty cases of herpes simplex virus encephalitis 
(HSVE) heve been diagnosed at our hospital over 
the past 12 years. Seven received antiviral therapy 
with acyclovir, while the other 13 were treated 
supportivel,, or also received therapy with adenine 
arebinoside The overall mortality was 20%, but no 
deaths occurred in patients treated with acyclovir 
The outcome in the survivors was better in the 
acyclovir g-oup, but in all cases, depended on the 
level of coma at diagnosis. When the interval 
between pr2sentation and commencement of anti- 
viral treatment was greater than three days, the 
survivors Were severely neurologically handicapped. 
Prompt dianosis was aided by the use of neuro- 
radiology znd electroencephalography Confirma- 
ten in all tases was by antibody conversion and/or 
by isolation of the virus from brain tissue. Fourteen 
had CT scea abnormalities suggestive of HSVE, but 
in five the imtial CT scans were normal. The first 
EEG was abnormal in all cases, but in three the 
findings w=re initially not typical of HSVE. Brain 
biopsy provided early confirmation of the diagnosis 
in three cases. Since brain biopsy 1s so invasive and 
as acyclovr is a safe effective drug for herpes 
simplex viras, early treatment ıs recommended even 
on suspicion of the diagnosis of HSVE 


The develcpment of ‘targeted’ radiotherapy to treat 
central nervous system tumours. L S Lashford, H B 
Coakham. A G Davis, and J T Kemshead (London 
and Bnstal) 


Considerable progress has been achieved in the 


control of central nervous system tumours by the 
judicious use of radiotherapy. However, effective 
employment of this treatment may damage the 
developing child and result in both impaired growth 
and intellectual development. A strategy for dealing 
with this problem ıs to attempt the ‘targeting’ of 
radiotherapy to tumour deposits using monoclonal 
antibodies To investigate the feasibility of this 
approach the intrathecal administration of radio- 
labelled antibodies has been explored in both non- 
human primates and patients with leptomeningeal 
tumour. The studies have taken two forms: (1) an 
Investigation of the biodistribution of tumour bind- 
ing and non-binding antibodies; and (1i) a pilot study 
of high dose 131-I monoclonal antibodies in patients 
with leptomeningeal tumour. From this work it has 
been possible to demonstrate that a uniform dis- 
tribution of 131-I monoclonal antibodies can be 
obtained within the subarachnoid space. Non- 
binding antibody ıs rapidly cleared from the central 
nervous system and appears as intact radiolabelled 
antibody within the vascular compartment In the 
presence of tumour it is possible to obtain selective 
binding of antibodies to tumour and these 131-I 
monoclonal antibodies stay in association with 
tumour for many days Patients with relapsed 
leptomeningeal tumours have tolerated up to 45 
mCi of 131-I intrathecally with minimal acute 
toxicity. Four to five therapeutic responses have 
been obtained. This new approach to the delivery of 
neuraxis radiotherapy appears effective, and 1s 
likely to be a less toxic form of delivering radio- 
therapy CNS lymphoma, leukaemia, and medullo- 
blastoma are all amenable to this approach. 


Preschool vision screening: a case for rationalisation. 
S L Stewart-Brown and M N Haslum (Bristol). 


We report the results of a survey of preschool vision 
screening practices ın the 165 health districts of 
England and Wales: the survey was undertaken at 
the end of 1984 and the response rate was 81-3% 
A remarkable range of tests were reported to be 
in use, applied at a vanety of ages from 3 months to 
5 years. Two districts reported carrying out no 
preschool vision screening at all, while 36 districts 
aimed to test all childrens’ visual acuity on three or 
more ocrasions, and 38 aimed to perform cover tests 
this frequently Thirteen different types of acuity 
test and 10 different types of ocular muscle balance 
test were in use. Only 25% of districts were able to 
report the proportion of children cover tested in the 
previous year and only 10% the rate of referral to 
investigation from their screening programmes. 
Research into visual acuity screening in infancy 
has demonstrated its lack of efficacy Results from 
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trials of treatment for amblyopia and squint have 
cast doubts on the value of screening pregrammes 
for the detection of these conditions. The principal 
challenge for the Child Health Services in the 1980s 
is to find ways of rationalising ineffective and 
expensive activity. Preschool vision screening would 
appear to be a good place to start. 


Gastro-cesophageal reflux in the preterm infant. 
S J Newell, M E I Morgan, G M Durbin, and 
I W Booth (Birmingham). 


The incidence, severity, and natural history of 
gastro-oesophageal reflux (GOR) in preterm infants 
is unknown. We have therefore studied GOR in the 
neonatal intensive care population. Continuous 
intraoesophageal pH was monitored over 24 hours 
using a novel | mm antimony pH electrode (Synec- 
tics Medical) Electrode position was determined by 
manometry and the lower oesophageal sphincter 
pressure (LOSP) measured. Fifty one measure- 
ments were made on 29 patients (post-conceptional 
age (PCA): 26-39 weeks). They had (mean + SEM) 
12-1(2) episodes of GOR per 24 hours. Intra- 
oesophageal pH was 4 for 4%(0-9)% of the total 
tıme. The longest episode during each recording was 
17(4-6) minutes 

GOR was most likely to occur at the time of 
physiotherapy, oropharyngeal suction, and nappy 
change (p<0-001), and was also increased post- 
prandially (0-05<p<0-1). Reflux was mcreased to a 
lesser extent in the left lateral position compared 
with a right lateral and prone positions. There was 
no correlation between GOR indices and PCA, 
gestation, or LOSP. Infants receiving xanthine for 
apnoea had a two-fold increase in GOR (p<0-05). 
A subgroup of six infants with recurrent apnoea 
unresponsive to xanthine had markedly more severe 
GOR than all other infants studied (p<0-001). A 
rapid reduction in the frequency of ‘apnoea followed 
abolition of GOR with thickened feeds. 

In the neonate GOR has been implicated in 
pulmonary disease and recurrent apnoea. We have 
found that GOR is common m tke preterm baby, 
and have defined a number of predisposing factors 
with consequent implications for nursing care. We 
have also found an important subgroup with severe 
symptomatic disease which may be successfully 
treated. 


Testosterone therapy in boys with delayed puberty. 
M D C Donaldson and D C L Savage (Bristol). 


Delayed puberty, often associated with short stat- 
ure, is a common problem ın the paediatric clinic. 
These boys’ retarded growth and sexual develop- 
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ment causes considerable distress durmng sdo- 
-escence. Because testosterone i: aidely believed to 
accelerate bone maturation disprapostionately and 
thus reduce final height this -reatment ms oten 
withheld. 

Thirty three boys, aged 12--I7-7 (mean 14-8) 
years, were treated with testosterone oenantiate 
(125 mg intramuscularly) month 5 “or three mozths 
They were seen 1alf yearly and ae-ghts (Harperden 
stadiometer), skeletal maturation “Tanner EUS 
(TW2), anc pubertal status (Tanner and White- 
house were mecsured. At six months there was a 
distinct advance in pubertal status ind an increase in 
height velocity trom 4-4 to 9-7 an/v2ar The toys’ 
morale and confidence increased impressively No 
serious side effec-s were seen. The Table show: the 
effects of tr2atrrent on height p-ealiczion and height 
standard deviat cn score for bcre age. 








Baseline Five yecre Oze year 1 5— years 
Heigat SD score for 
bone age -91 ~117** -1-(9* “12 
Height prediction -66 6 166 3* 1€73° 1675 
No 3 27 iL 8 


**mp< 05 *=FS compared with baseline 


Treatment w-th testosterone ef-ectively alleviates 
the main problems of delayed putery, and our data 
suggest tha: at this dosage it has no Sgnificant effect 
on final height. 


Antidiuretic hormone release after surgery is 
appropriat2 or inappropriate’ 3 A Judd, G B 
Haycock, and C Chantler (London). 


Hyponatraemt following surgery has commonly 
been attributed to an inappropriate release of 
antidiuretiz hermone (ADH? caused by ‘stress’. 
Whilst ADH levéls may be elevated, this ma” be a 
physiologizal -esponse to hypcvoiaemia. Sach a 
distinction ts inportant as it would lead tc diEerent 
approaches to fluid management We studied two 
groups of children undergoing routine tozsillec- 
tomy, a s:udy group of six ciren whe received 
intravenous 0-9% saline at 175C mlsm*/day peri- and 
postoperacively. and a contr group of seven 
children who received no fluic. We assessed factors 
associatec with kypovolaemia and ADH telease. 
Mean valies for each child of “eves at 142, Z and 6 
hours fol owmg surgery are s29wn in the “able. 

There was no significant cifference in plasma 
osmolality. The results suggest Irypovolaemia occurs 
in associetion with raised ADH levels and fusion 
of saline supp-esses this respons: We would suggest 
that patents collowing surgery Jo not heve in- 











Control Study 
Median Range Median Range 
ADH ipU/ml) 123 6 16-33 385 1577 9° 
Noradrenalie moll) 203 171-30 181 17-191" 
Renn ngAWVrinue 2559 877-8327 1229 571-1755* 
Fractional excretiox 
sodium % zI 13- 32 68 45- 99* 
Urne osmolahty 
mosnvkg 914 879-1033 856 309-968* 





(“difference from =ntrol, p<0 05) 


appropriarely raised ADH levels, and more liberal 
use Of fluid=, especially saline should be used. 


Renal tract abnormalities detected by antenatal 
ultrasound: the need for a _  multidisciplinary 
approach. © Readett, A R Watson, C S Nelson, 
L Kapila, and M J Mayell (Nottingham). 


The more fr2quent use of antenatal ultrasonography 
has result2d in the increased detection of fetal renal 
tract abncrmalities. Since many of these would have 
remained azymptomatic their detection has posed 
problems with the choice and interpretation of 
antenatal ard postnatal investigations as well as the 
timing of surgical intervention for lesions whose 
natural history has not been clearly defined. We 
report 40 cases investigated in the period 1982-86. 
Males were more commonly affected than females 
(2-3:1), and the detection rate increased throughout 
the study penod. Gestational age at detection 
ranged from 18-39 weeks (mean 32:7 weeks), the 
majority being detected in the third trimester. Most 
cases were reported as showing cystic change or 
hydronephrosis with few specific diagnoses Fetal 
surgery wes undertaken in two cases, which, in 
retrospect, did not require intervention. Patients 
were inves-igated postnatally by a combination of 
ultrasound radio-isotope scans, MCU, and IVP 
Diagnoses included PUJ obstruction (45%); multi- 
cystic kidney (12%); vesicoureteric reflux (10%), 
and VUJ obstruction (10%). Four patients died 
within M days of birth (one with chromosomal 
abnormelitv). Twenty six of the 40 patients had 
surgical srocedures with pyeloplasty (40%) being the 
commores: operation. Close cooperation between 
all those imvolved in the care of the mother and child 
is essential if accurate counselling ıs to be provided, 
inappropriate surgical intervention avoided, and the 
natural history defined. 


Blood p-ersure and cerebral injury in sick very low 
birthwe grt infants. A Watkins, C West, and 
R W I Cooke (Liverpool). 


Cerebrel injury from haemorrhage and ischaemia is 


a major cause of poor outcome in intensive care of 
very low birthweight infants. Current hypotheses 
suggest that impaired cerebral autoregulation allows 
blood pressure to be the main determinant of 
cerebral blood flow; hypertension and high flow 
causing haemorrhage, and hypotension producing 
low flow and ischaemia. 

Hourly systolic, diastolic, and mean blood press- 
ures were recorded directly on 135 very low birth- 
weight infants in intensive care during the first four 
days of life. Values for survivors and not affected by 
drug administration were used to derive weight/age 
centiles. In the whole group ultrasound evidence of 
intraventncular haemorrhage correlated well with 
periods of hypotension, but not of hypertension. 
Ischaemic lesions did not correlate well with 
periods of hypotension, but were associated with 
previous haemorrhage. The findings suggest that 
hypotension predisposes to primary intraventricular 
haemorrhage and that later parenchymal ischaemic 
lesions relate to local factors (possibly related to 
thrombus formation) rather than systemic hypoten- 
sion. 


Mean arterial pressure and neonatal cerebral lesions. 
V M Maall-Allen, L S de Vnes, and A G Whitelaw 
(London). 


In the sick neonate lacking cerebral autoregulation, 
periventricular haemorrhage (PVH) and penventn- 
cular leukomalacia (PLV) have been attnbuted to 
excessive and insufficient cerebral blood flow, 
respectively 

In this study we used computed continuous 
acquisition of direct mean artertal blood pressure 
(MAP), together with high resolution cranial ultra- 
sound scanning in 33 infants of gestational age 26-30 
weeks. Any infant with a significant lesion at the 
start of recording was excluded. Scans were classi- 
fied independently into normal, mild, or transient 
changes, and persistent severe lesions (large PVH + 
parenchymal extension or cystic PVL), or death 
within 48 hours of birth Twelve infants (mean birth 
weight 1040 g, mean gestational age 27-8 weeks) 
maintained MAP of 230 mmHg and had no severe 
lesions; 21 infants (mean birth weight 1060 g, mean 
gestational age 27-7 weeks) had MAP below 30 
mmHg for > one hour, and nine of these had severe 
cerebral lesions (p<0-01) The periods of low MAP 
preceded the appearance of the lesions. 

Intervention to maintain MAP should be further 
evaluated in terms of its effect on morbidity and 
mortality of sick neonates, and the underlying 
mechanisms causing hypotension deserve further 
investigation. 
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Intellectual outcome following congenital CMY infec- 
tions. S Logan (London). Š 


It has been suggested that children with congenital 
CMV infection, even 1f apparently asymptomatic, 
may suffer minor damage leading to intellectual 
deficit To examine this hypothesis 103 congenitally 
infected children have been followed up with 
matched controls for between nine months and six 
years The cases were identified by screenirg some 
30 000 newborns at three London hospitals for the 
presence of cytomegalovirus. 

To assess their intellectual development Griffiths 
assessments were performed at 2 years and Wes- 
chler preschool and prmary scale of intelligence 
tests at 5 years. Nine children with bilateral moder- 
ate to severe sensorineural hearing loss and/or 
cerebral palsy were identified. When these children 
were excluded from the analysis, no significant 
differences were found between cases and controls 
on either of the outcome measures. 

In conclusion, there was no evidence to suggest 
that apparently undamaged children suffered any 111 
effects from congenital cytomegalovirus infection. 
Furthermore, all children with significant handicap 
were identified by 9 months, so parents with 
asymptomatic children may be reassured. 


Improved primary care does not prevent the admis- 
sion of children to hospital. T P Hutchison, 
L Durojatye, and R J Madeley (Nottingham) 


In Nottingham Health District a study has been 
carried out whose aims were: (1) to compare acute 
paediatric medical admissions ın 1985 with those in 
1975 and to relate any differences to changes in 
services; (1i) to measure the numbers of preventable 
admissions, working on the hypothesis that this 
would give an indication of the performance of 
community services. i 

A Structured questionnaire was completed with 
parents and information obtained from notes of all 
children admitted with acute medical problems 
during October 1985 Results were compared with a 
similar study undertaken in 1975 by Wynne and Hull 
on children from the same catchment area. Further 
information for all health districts in Trent Region 
was obtained from hospital activity analysis data 
relating to these 10 years. 

There has been a 100% increase in children’s 
admissions in Nottingham, with similar increases 
throughout Trent Region. Apart from ingestions, 
there are increases in every diagnostic category, 
with a six-fold increase in the admission rate for 
lower respiratory tract problems, mostly asthma and 
wheeze. There were only 9% ‘social acmuissions’. 
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The idea cf cortain admissioms D2ing preventable 1s 
not a useful soncept. Improvements in prirary ca-e 
have nct been accompanied by a fall in hospital 
admissions. 


Neonatal ricxe- evidence fer prenatal abnermality 
of phosphate balance. P Hol erc, J Diez, Ù Linsel, 
and A R WiEinson (Oxford). 


Thirty tabies birth weight <1500 g, hac weekly 
measurenencs >i plasma caldum, phosphate, creat - 
nine, ard a-keline phosphetase. A urine sampe 
collectec at tae-same time wes enelysed for =alciur, 
phospha‘e, and creatinine, amd the tubular reat- 
sorption of fhesphate (TRP) enc calcium *TRCa) 
calculated usins a standard forrula Radiography cf 
the wrist was per-ormed between four to five-weeks. 
Plasma rhosplate and TRCz were the best predic 
tors of those zabies who sttsequently developed 
rickets The reduced TRCa was Cizectly assaciated 
with the degree of phosphate <foletion and could be 
correctec by sapplementation. Fadiograpric evi- 
dence of ackets was found in _4 9a3-es (50% sever. 
had seve-e phosphate depleton at the time of the 
first sample, sizgesting that the shosphate de>letior 
was or prenata. onset. Thoze beties who subse- 
quently developed rickets coukd be predictex (80% 
by week two, 100% by week three). Supple- 
mentatior. with shosphate, sufaicient to cause a fall 
in the TRP, requced the incid21:-e bf rickets. In five 
babies there waz a reduced TR? associated with a 
low phosshat2 and calcium -ynick responced to 
calcium supplerrentation (seconda-v hyperpzrathy- 
roidism). There was no eviderce 9= immatuity of 
the renal tubule with a tulvlar reabsorption of 
>95%, Serial rcnitoring of TRP and TRG 1s a 
simple and reliable way to precict babies wto will 
develcp rĒket: end ıs valuable im the monitomng of 
preventive therapy. 


Fine moto> performance in 6 yea- old extreme’y low 
birthweight survivors. N Marlow, E L Rober-:, and 
R W I Cooke (liverpool). 


With tke exception of gross ia-fairments. decailed 
motor perfomance of extrerrely ‘cw birthreight 
survivors 6 rarely reported. W= have studied fine 
motor persormance in 6 year o.d shildren with birth 
weights of <1251 g attending 1>rmal school 

Thirzy o7 32 survivors born ir -38C were examined 
at schoc] vath an age and sex macched classmal= asa 
control. The testing included scrrr2] neurological 
examineticn, an IQ (WPPSI) erc the test of motor 
impairmen: (Henderson revision; 1935), whick zom- 
prises eight tests cf manual dexzerity, ball skillz, and 
static and dynarac balance 


Twe of the study children were in remedial 
classes, the remainder were im normal classes, 
includ:ng two children with hemiplegia. Study chil- 
dren were significantly more motor impaired (me- 
dian score 6-0; range: 0-16) compared with controls 
(2-75; range 0-10) (p=<0-001). On all but six 
painngs the study child scored higher (worse) than 
the matched control. These differences persisted 
after removal of the four children with identified 
impairments. Although the mean (SE) IQ of the 
study group (107-5 (2-4)) was lower than those of 
the control group (117-9 (2-3); p=<0-001). The 
motor impairment scores were independent of 
intelleccual and other socioenvironmental influences 
Extremely low birthweight survivors frequently 
show stgnificant impairment of motor performance, 
which f unrecognised, may contribute to school 
failure. 


The association of left ventricular tissue bands with 
vibratory innocent murmurs. V A Harpin and 
I Ostman-Smith (Oxford). 


Left ventricular tissue bands are found ın up to 48% 
of post mortems and in between 0-4 and 61% of 
patients referred for echocardiography. They are 
generaly not considered to be clinically important 
but have been associated in some cases with systolic 
murmurs. On retrospective analysis of 197 children 
referrecé to our cardiac clinic with asymptomatic 
murmurs, 83% had left ventricular tissue bands. A 
prospecave study was therefore commenced Fifty 
five children with asymptomatic systolic heart mur- 
murs were examined, assigned to a diagnosis, and 
then urderwent echocardiography blindly by a 
second observer. Mean age at examination was 3 
years 6 months. Mean age when murmur was first 
heard was 2 years 8 months (range 0-10 years). 
Forty nime per cent had a family history of presumed 
mnocent murmurs and 13% of heart disease All 
had ECG and CXR within normal limits. Most had 
grade 2/6 murmurs (64%); 29% were grade 3/6. All 
except cne were vibratory. Fifty three per cent 
radiated to the neck, 16% had early systolic clicks. 
On echo, 89% had an apical left ventricular band, 
which in 49% was associated with another finding; 
16% had bands in the left ventricular outflow tract, 
45% had asymmetrical aortic valves, and one a 
bicuspid valve. Fifty two of 55 were exactly defined 
by the blinded examiner. 

Left ventricular tissue bands are the only morpho- 
logical basis fcr a vibratory Still’s murmur. Recogni- 
tion of tris common diagnosis could prevent many 
‘routine’ cardiac follow ups and unnecessary antibio- 
tic prophvlaxis. Asymmetrical tricuspid aortic valves 


are a significant cause of asymptomatic murmurs in 
childhood. 


Seasonal variation of glycosylated haemoglobin in 
children with diabetes mellitus. C D Ferrie, T C, 
Sharpe, D A Price, and R A H_ Surtees 
(Manchester). 


The clinical impression that glycaemic control in 
children with diabetes 1s worse in the winter was 
tested by determing whether a seasonal variation 
in glycosylated haemoglobin (HbA ) exists. One 
hundred and twenty five patients with a minimum of 
four estimations of HbA, available were studied. 
HbA, levels were measured by an ion exchange 
column method and seasonal variation was analysed 
by cosinor-rhythmometry. There was a significant 
seasonal variation in HbA levels (p<0-001) with a 
peak in mid February and a nadir in mid August. 
The mean HbA, value was 9-93% (SD 0-06%) and 
the mean amplitude of oscillation was 0-34%, with 
95% confidence limits of 0-16% and 0-53%. 

It is concluded that there is a seasonal variation of 
glycaemic control as reflected by HbA, levels, but 
because it 1s small it 1s unlikely to be of importance 
in the clmical management of most diabetic chil- 
dren, however, in a minority, for whom variation of 
glycaemic control is greater, adjustments in treat- 
ment may be indicated. 


Sexual abuse, the beginning of an epidemic. 
C J Hobbs and J M Wynne (Leeds). 


In the past two years we have seen 306 children with 
definite or probable sexual abuse. There were 218 
girls (mean age 7-85 years) and 88 boys (mean age 
8-12 years), the youngest child was 4 months 
(Table). 











6-5 years 6-10 years 41-45 years Over 15 years 
Giris Boys Guts Boys Giris Boys Giris Boys 
75 r T2 31 57 24 14 6 





The abuses included fondling, touching, masturba- 
tion, oral, anal, and vaginal intercourse, as well as 
involvement in pornography and prostitution. Anal 
abuse was common in both sexes alike at all ages. 
Natural fathers were the commonest perpetrators 
but women also abused. Children presented follow- 
ing disclosure or non-accidental injury with physical 
or psychosomatic symptoms, disturbance ın be- 
haviour. or after detection of abuse in another child. 
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Association with other forms of abuse was common ~ 
Referrals were received from parents, health and » 
social work professionals, schools, nurseries and 
police Multidisciplinary assessment included case 
conferences. 

Paediatricians need to be prepared to recognise 
and manage this emerging problem. 
Changes in genetic counselling for cistic fibrosis since 
discovery of DNA polymorphisms linked to the gene. 
M Super (Manchester). 


At the time of the discovery of DNA probes linked 
to the cystic fibrosis (CF) gene, mcre than half the 
parents of children at the cystic fibrosis clinic at 
Royal Manchester Children’s Hospital had already 
had sterilisation. Of the 17 couples still fertile and 
together, all expressed interest în having their 
genotypes tested, and seven, all parents of younger 
children, said that they would undertake further 
pregnancies if testing proved the family informative. 
None of these would have planred pregnancies 
before the existence of tests. 

Genetic counselling of such pareats has suddenly 
become very factual, with a basic discussion on 
DNA polymorphisms and the mechanics of prenatal 
diagnosis using these methods benz needed. There 
are various options which alter, depending on the 
genotype and the proximity of the exact probes 
that show linkage to the cystic fibzosis locus. One 
can offer very accurate prenatal diagnosis or exclu- 
sion in the first trimester—often but not always. 
Some couples are not interested in second trimester 
tests, which are sometimes needed. 

Genotyping of families should be undertaken 
before the onset of pregnancies to help couples 
exercise their options coolly. Until simple cures for 
cystic fibrosis are discovered there will be increased 
requests for prenatal diagnosis. 

Causes and associations of severe specific disorders 
of speech and language. R J Robinson (London). 


I studied 82 children with severe and persistent 
specific language disorders, looking for possible 
causal factors. 

The study confirms the well known excess of boys 
(sex ratio 3-8:1}, and the familial tendency; 40% of 
the children had a family history of speech disorder, 
and 1 in 5-2 of their siblings was also affected. 

Twenty seven per cent of the children had a 
definite pre-, peri-, or postnatal factor which could 
plausibly account for their specific language dis- 
order. 

There was an association with seizures, which had 
occurred in at least 21% of the children. 


. rE 
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s A mācelbaevus collector of disord=rs or 
) variants yas found more comtonly in these children 
than ir tne normal populaticn. Trese included left 
handedn2ss ee), clumsine-s (abnorma. Stott 
scote in 899% 1, walking after 18 months 122%), 
undescer ded a (11% cf bovs), and being a 
„twin (73%)- 

“Specie development languege disorders cannot 
be accounted for by a single causa. factor. Based on 
the hypothesis of Geschwnd and Galatwrda, [ 
suggest tnat they are the resukt of interference with 
development cf the left cerebral hemisphere from 
various facto-s, with males teing more vulzerable, 
and that these factors may lead to a rumber of 


- associated arcmalies. 


Campylobvact2r pyloridis in chādren. E J Eastham 
and T S M Elliott (Newcast'e upon Tyne_. 


The spiral bacterrum Campzecbaz‘er p)lortdis has 
been recently implicated in ada ts as the aetiological 
agent in type-B non-immune gastntis ard also 
possibly n duodenal ulceration. The former condi- 
tion is frzquently missed at ercoscopy unless biop- 
sies ars taken, Jut this is 15: done routinely in 
paediatnz practice We have therefore percormed 
antral biopsies on all childrem tndergoing upper GI 
endoscopy ir cur hospital duncg the past eight 
months. So far, six (20%) of £0 cases have shown 
histolozically active gastritis wth. positive cultures 
for C pylorids. None of these cFilcren had duodenal 
ulcers, and ir only three were there visible changes 
—a fine :ymphoid nodular hy perp-asia In acdition, 
in every zase (and in none of tne remainder) there 
were circuleting specific C poids IgG antDodies, 
all in very hizh titres. Eradizanom of the organism 
with antibiotics and a bismuth preparation has 
resulted .n tctal resolution cf symptoms and histo- 
logical improvement We sussect zhat this organism 
may be an inpottant causat ye agent in pasdiatric 
upper Gi syrptomatology, rd feel that zoutine 
antral biopsies should be perbcrnec for bott. culture 


British Psetiiatric Association 


Annual meetings 


At York University: 
1988 Anal 12-16 
1989 Aol 11-15 
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and histo ogy in all children being endoscoped for 
diagnostx purposes. 


Renal trensplantation in children less than 5 years of 
age. S F A Rigden, M Bewick, C Chantler, 
G B Eaycock, and G Koffman (London). 


Between september 1979 and May 1986, 28 children 
(23 boys. five girls) aged less than 5 years (mean age 
2 years -J months, range 9 months to 4 years 11 
months) Aave received 33 renal transplants. Four 
children save been retransplanted, one twice. There 
were 30 :zdaveric grafts and three from live related 
donors. -he mean weight at transplantation was 
11-3 kg trange 7-0-19-0 kg). Primary diagnoses 
were rem] dysplasia in 18 patients, congenital 
nephrozic syndrome in five, nephronophthisis in 
two, and cne case each of polycystic kidney disease, 
haemolyic uraemic syndrome, and glomerulone- 
phnitis. Twenty one grafts were performed using 
predniso.one and azathioprine immunosuppression, 
and since October 1983, 12 with cyclosporin A ar 
low dose prednisolone. 

The “ir year actuarial patient survival ıs 78% ; six” 
childrea have died, five following graft failure, 
which in three resulted from renal artery stenosis. 
The five vear actuarial survival of the 28 first grafts 
is 64% ; ceuses of graft loss were acute rejection (one 
case), chronic rejection (two), arterial thrombosis 
(one), tezhnical failure (one). Three of the five 
retransvEnts were lost within two weeks Mean 
GFR (= =D) was 67 (20)mI/min/1-73m? SA one year 
post-trersplant (17 patients) and 70 (23)ml/min/ 
1-73m* SA five years post-transplant (seven 
patients). Mean height SDS improved from —2-81 at 
transplar-ation (17 children) to —0-95 (7 children) 
five years later. 

Thes2 results are comparable with those obtained 
in older children and support the contention that 
renal tracsplantation is the treatment of choice for 
even veo young children with end stage renal 
disease 


At University of Warwick: 
1990 
1991 
1992 
1993 
1994 


Apnl 2-7 

April 16-20 

April 7-11 

April 13-23 (provisional) 
April 11-15 (provisional) 






























Second Edition 


EPIDEMIOLOGY 
FOR THE 
UNINITIATED 


GEOFFREY ROSE, D J P BARKER 








Get a working 
knowledge of epidemiology 


No one would expect to understand a 
disease without knowledge of its clinical 
findings and pathology, but a surprising 
number of doctors remain ignorant of 
another important aspect — the study of 
disease in relation to populations. 
Epidemiology has its own techniques of 
data collection and interpretation and its 
necessary jargon of technical terms, and 
in Epidemiology for the Uninitiated 
Professors Geoffrey Rose and David 
Barker guide the novice expertly 
through the theory and practical pitfalls. 
The second edition of this popular BMF 
handbook has been revised to include 
further details of epidemiological 
methods and some of their more 
dramatic applications, such as the 
investigations on the Spanish cooking oil 
epidemic, and AIDS. 


Price: Inland £3.95; 
Abroad £5.50; USA $8.50 

BMA members; Inland £3.45; 
Abroad £5.00; USA $7.50 


(Please quote membership number) 
Prices include postage, by air abroad. 
Payment must be enclosed with order. 
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Child Psychia__ ~ 
A developmental app ache 

aaa sail 
Philip Graham :. % 
A comprehensive text covering all aspects of child z 
psychiatric disorders, including methods of assess 
treatment. 


0 19 261635 8, 480 pp., illus., February 1987 
0 19 261533 5, paperback 2.50 


Neuromuscular Diseases 


Jaap Bethlem and Charlotte E. 
Knobbout 

Translated by J. Krabshuis and 
E. J. L. Michael 


A concise yet complete description of the clinical signs and 
symptoms of neuromuscular diseases. 


0 19 261586 6, 168 pp., illus., May 1987, paperback £9.95 


Duchenne Muscular 
Dystrophy 
Alan E. H. Emery 


This is the first book for many years to be devoted entirely to 
the disease, and is based on the author's studies of some 
200 patients and on a detailed review of the world literature. 


Oxford Monographs on Medical Genetics No. 15 
0 19 261556 4, 336 pp., illus., March 1987 £35 


Cystic Fibrosis: The Facts 
A. Harris and M. Super 


In simple, non-technical language, this book highlights what 
is known about CF, the genetics, symptoms, and treatment, 
and also discusses psychological aspects. There are also 
excerpts written by children with CF. 


0 19 261462 2, 160 pp., illus., August 1987 £8.50 


Vascular Birthmarks 
Pathogenesis and management 
Edited by Terence J. Ryan and 
George W. Cherry . 


The first book to bring together up-to-date information from 
all the specialties involved in the management of birthmarks, 
and to provide a thorough description of their Classification. 


0 19 261628 5, 224 pp., illus., February 1987 £30 


Genetic Biochemical now 
Disorders ee 


"bac, 
Philip F. Bensom and Anthony H. 
Bensom 


‘This well-written and Clearly presented book Provides a 
useful introduction to a complex and rapidly expanding 
subject.’ The Lancet 


Oxford Monographs on Medical Genetics No. 12 
0 19 261642 0, 692 pp., illus., #986, paperback £25 


_ Oxford University Press 


am 


Published by British Medical Association. Tavistock Square. London WCIH 9JR. and 
v printed in England by The Devonshire Press Ltd.. Torquay 





